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ABSTRACT

This Report describes the current best estimate of the Ranger VII

spacecraft flight path and the way in which it was determined. Deep

Space Instrumentation Facility tracking of the spacecraft was virtually

continuous from injection to lunar impact. Dramatic TV photos of the

lunar surface were received at the Goldstone tracking station during

the last 17 min before impacting the Moon, in what was later to be

named the lunar "Mare Cognitum," This event marked the first time

that man has succeeded in obtaining eloseup photographs of the front

side of the Moon. Postflight analysis of the tracking data resulted in

valuable determinations of the masses of the Earth and the Moon,

tracking station locations, lunar ephemeris scale factor, and lunar ra-

dius to the Ranger VII impact point, to within 0.4 kin. S/7_I

I. INTRODUCTION

This Report describes the current best estimate of the

Ranger VII spacecraft flight path and the way in which

it was determined. Deep Space Instrumentation Facility

(DSIF) tracking of the spacecraft was virtually continu-

ous from injection to lunar impact. Postflight analysis of

the tracking data resulted in valuable determinations of

the masses of the Earth and the Moon, tracking station

locations, lunar ephemeris scale factor, and radius of the

Moon at the Ranger VII impact point. The impact loca-

tion of Ranger VH is known to within 1.0 km, using the
standard deviation as a measure of uncertainty.

The primary objective of the Ranger Block III (Ranger

6 through 9) flights is to obtain TV pictures of the lunar
surface which will be of beneft to both the scientific

program and the U.S. manned lunar flight program. The
Ranger VII spacecraft, which was launched from Cape

Kennedy on July 20, 1964, and 68 hr 36 rain later im-

pacted the Moon on target on July 3I, accorrlplished its

primary objective. This flight, as did Ranger VI, dra-

matically demonstrated the capabilities of Earth-based

radio guidance. The Ranger VII postflight analysis pro-

vided significant determinations of the physical constants

mentioned above, which are in excellent agreement with
similar determinations realized from the Ranger VI

postflight analysis.

During the launch phase the Atlas and Agena stages

performed within tolerance and injected the spacecraft

into a grazing, backside impact trajectory with the Moon.
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The Sea of Storms was selected as the general area of

impact, since it was the most favorable location for the

prevailing lunar surface lighting conditions. Seventeen
hours after launch a near perfect midcourse maneuver

was executed. The resultant impact point was only 13

km from the center of the chosen target area. This differ-

ence is well within the bound expected and is a combina-
tion of the errors in the orbit at the time the desired

maneuver was determined plus the tolerances of the

spacecraft guidance hardware.

Section II of this Report describes the DSIF transpon-

der orbit determination. Comparisons are made among

determinations based on premaneuver tracking only, post-

maneuver tracking only, and combined estimates based
on premaneuver and postmaneuver tracking. Solutions

for the masses of the Earth and the Moon, lunar ephem-

eris scale factor, and tracking station locations are

compared to determinations based upon the Mariner II

(Venus) and previous Ranger missions. The determination

of the lunar radius at theRanger VII impact point is also

presented. The final TV pictures serve as an independent

check on the lunar impact point as estimated from the

orbit determination process.

Section III discusses the operational considerations

associated with the midcourse maneuver policy and the

execution of the maneuver. The postflight evaluation

described in this Section shows that the response of the

spacecraft to the maneuver turn and velocity increment

commands was well within the expected tolerances.

Section IV summarizes the key spacecraft events for

the mission, and it describes the Ranger VII orbit in terms

of its trajectory parameters near the Earth, in translunar

flight, and near the Moon.

Section V describes the Air Force Eastern Test Range

(AFETR) tracking of the Agena launch vehicle. The

Eastern Test Range (ETR) orbit analysis is divided into

three parts: (1) the parking orbit; (2) the postinjection

but preretrorocket phases, during which the spacecraft

was still attached to the Agena; and (3) the postretro-

rocket orbit of the Agena.

Section VI summarizes the key events in the DSIF

tracking of the Ranger VH mission and gives a general

description of the DSIF stations and tracking modes. The

determination of the lunar radius at the Ranger VII impact

point is a direct function of the "recorded" time of im-

pact. The recordings of this event time, as measured by

the DSIF Goldstone tracking stations, are presented and
discussed.

Ii. ANALYSIS OF DSIF TRANSPONDER TRACKING DATA

A. Introduction

The purpose of this Section is to present the techniques

used to determine the best estimate of the Ranger VII

spacecraft flight path, and other significant results ob-

tained from the DSIF tracking data. Not only was it

possible to determine the spacecraft flight path to a high

degree of accuracy, but, in addition, certain physical

constants and station location parameters were derived.

The 0.06 sec time difference between predicted and

observed landing time, and the close agreement between

the predicted and observed landing point are both excel-

lent measures of the accuracy of the estimated flight path.

The tracking data are divided into two logical blocks:

(1) data taken prior to midcourse maneuver execution,

and (2) data taken after midcourse maneuver execution.
Consistent answers are obtained when these blocks are

analyzed either independently or combined. In the latter,

the uncertainties are significantly smaller. The Orbit

Determination Program (ODP) of the Jet Propulsion Lab-

oratory (JPL) (Ref. 1) is the principal analysis tool. This

Program utilizes an iterative, modified-least-squares tech-

nique to find the initial conditions at injection epoch

which causes the weighted sum of squares of the resid-

uals (observed minus computed) to be minimized. The

2
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term "modified" is used to indicate that the weighting

of individual data types is accomplished in a different

manner than in the usual least-squares method.

The initial real-time estimate of the Ranger VlI space-

craft orbital elements, and initial DSIF acquisition infor-

mation were provided by ETR. These elements were

obtained from tracking the Agena vehicle C-band trans-

ponder during the period from injection into lunar

transfer orbit to Agena-spacecraft separation by the ETR

tracking stations. ETR tracking data were not used for

the flight path determination results presented in this

Section. A complete discussion of the ETR data may be
found in Section V.

B. Summary of Data Used in Orbit Determination

The DSIF tracking stations provided continuous track-

ing data from shortly after transfer orbit injection until

lunar impact. Figure 1 summarizes the tracking station

view periods and their data coverage for the entire mis-

sion. Figures 2, 3 and 4 are tracking station stereographic

projections which show the trace of the spacecraft trajec-

tory for the view periods shown in Fig. 1. A more com-

plete sequence of tracking events and ground station

tracking modes may be found in Section VI.

Table 1 summarizes the tracking data used for both

the inflight and postflight orbital calculations and analy-

ses. This Table provides a general picture of the per-

formance of the data recording and handling systems.

The JPL Tracking Data Editing Program (TDEP) (Ref. 2)

is used to edit all incoming tracking data, and to prepare

a data tape for input to the ODP. The total number of

data points received are shown in column 3, and the

number o[ points rejected by the editing program are

shown in columns 5, 6, and 7. The points in column 5

are the result of applying a doppler differencing test to

detect gross errors. Hence, whenever a bad point is

found, the following point will automatically fail the

difference test and be rejected. It should be noted that

during flight operations, no attempt is made to recon-

struct data points which were rejected for bad format.

A data point is given a bad data condition code when

automatic detectors, at the tracking stations, sense that
the data would be unusable. These detectors have man-

ual overrides which are used whenever an equipment

malfunction is suspected, and during periods when the

transmitter is being retuned prior to sending commands

to the spacecraft or transferring transmitting assignment
to another station. The reason for the excessive number

of points shown in column 7 for the first pass for Stations

51 and 59 is given in Section VI. Otherwise, the number

of rejected points shown in columns 5, 6, and 7 appear
reasonable.

The blunder points shown in column 8 result from

applying the reiection limits seen in column 9. These

limits are based on experience gained in previous mis-

sions, and on the philosophy that it is better to imme-

diately reject questionable points, which could create

dit_cu/ties in converging to an orbit, than to attempt to

salvage every point. This is particular/y true when very

few data are available during the early phase of the
mission. The data shown in column 10 were obtained

from the data tapes punched at the stations and mailed

to JPL at the conclusion of each tracking pass.

LAUNCH

i I
I I

MIDCOURSE MANEUVER LUNAR IMPACT

I

' I

GOLDSTONE 12 I I
I ..-H....-.,oo..¢.,,

1
WOOMERA 41 i]]////_

I

I I
JOHANNESBURG 51 14 _ I

Ill [ I' I

o ,i b
JULY 28, 1964 JULY 29, 1964 JULY 30, 1964 JULY 31, 1964

GMT, hr
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OBTAINING TWO-WAY DOPPLER
DATA ONLY

{_ OBTAINING TWO-WAY DOPPLER AND
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Fig. 1. Ranger VII tracking station view periods and data coverage
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Table 1. Summary of data used in orbit determination

Station

(1)

Data type

{2)

Points

received

(3)

Points last
Number of

due to bad Bad data Blunder

points used Bad format/ adjacent condition code/ points/

in real time/ (% of received) point/ |% of received) i% of received)
(% of received)

( % of received',

(4} (5) (6) (7) (8)

Premidcourse

Paints used in

Rejection postflight

limits an analysis,

blunder points obtained from

station tapes"

[9) il O)

12

Pass No. 1

41

Pass No. 1

51

Pass No. 2

59 d

Pass No. 1

2 -way

doppler

2-way

doppler

HA

Dec

2-way

doppler

HA

Dec

2-way

doppler

HA =

Dec _

2-way

doppler

335 b

323

399

399

78

162

162

493

700

700

71

66/(19.7)

267/(82.7)

325/(81.4)

325/(81.4)

0I(0.0)

23/(14.2)

24/(14.8)

420/(85.2)

80/(11.4)

791(11.3)

5/(7.0)

o/(0:o)

2 / (0.6)

51(1.3)

5/(1.3)

o/(o.o)

0 / (0.0)

0/(0.0)

15/(3.0)

23/(3.3)

23/(3.3)

0/(0.0)

1/(o.3)

12/(3.7)

o/(o.o)

o/(o.o)

4/(5.1)

0/(0.0)

0/(0.0)

151(3.o)

o/(o.o)

o/(o.o)

1/(1:4)

5/(1.5)

36/(11.1)

9/(2.3)

9/(2.3|

65/(83.3)

127/(78.4) e

127/(78.4) e

36/(7.3)

16/(2.3)

16/(2.3)

29/(40.8)

0/(0.0)

61(1.9)

6o1(15.o1

60/(15.0)

9/(i 1.5)

12/(7.4)

111(6.8)

71(1.4)

17/(2.4)

18/(2.6)

36/(50.7)

0.2 cps

0,2 cps

1 deg

0,1 deg

0,2 cps

0.3 deg

0.1 deg

0.2 cps

0.3 deg

0,1 deg

0.4 cps

12

Pass No. 1

12

Pass No. 2

12

Pass No. 3

4I

Pass No. 1

41

Pass No. 2

51

Pass No. 1

51

Pass No. 2

2-way

doppler

do.

do.

do.

do.

do.

do.

Postmidcourse

485

721

675

447

295

329

474

414/(85.4)

688/(95.4)

236/(35 0)t!

356/(79.6)

264/(89.5)

256/(77.8)

365/(77.0)

8/(1.6)

5/(0.7)

14/(2.1)

5/(1.I)

3I(1 .o)

13/(4.o)

20/(4.21

26/(5.4)

3/(0.4)

15/(2.2)

32/(7.2)

6/(2.0)

15/(4.6)

35/(7.4)

o/.(o.o}

81(1.1)

18 /(2.7)

34/(7.6)

18/(6.1)

38/(I 1.6)

34/(7.2)

37/(7.6)

17/(2.4)

1/(0.1)

20/(4.5)

4/(I .4)

7/(2.1)

20/(4.2)

0.2 cps

do.

do.

do.

do.

do.

do.

158

258

0

0

0

0

0

428

0

0

414

687

634

355

251

256

381

aData points are obtained from station data tapes to ovoid transmJss|on errors.

blncludes 161 points of 10-sea data token during spacecraft reor|entation prlor to midcourse motor ignition. These data were not included in postfHght orbital computations.

CApproximately 564 angle pairs were Ignored during real-time computations.

dNot scheduled to provide tracking data after pass No. 1.

elncludes 43 angle pairs taken wh_le spacecraft was below station horlzon.

rThe last real-time orbit was calculated approximately 1 hr before impact. Hence, 378 good doppler points were not used during flight operations.

7
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C. Data Weighting and Error Sources

In the modified-least-squares method used in the ODP,

the weighting values for the individual data points are

determined by the expected (or measured) "effective

variances. TM The weighting scheme used in the program

developed by T. W. Hamilton 2 considers all known error
sources to determine the "effective variance." Two classes

of error sources are associated with the data used in the

Ranger VII orbital calculations namely: (1) two-way dop-

pler, and (2) hour angle (HA) and declination (Dec).

The error sources for two-way doppler are:

.

.

.

Trajectory computation errors due to rounding

errors in the Cowell integration (Ref. 5).

Doppler counter rounding errors due to "start" and

"stop" gate pulses not occurring at times such that

an integral number of cycles has passed, or by vari-

ations between "start" and "stop" pulses.

Ground station transmitter reference frequency

errors either in absolute frequency or reference

oscillator frequency drift. The reference frequency

is controlled by a temperature stabilized, voltage

controlled oscillator (VCO) at Stations 41, 51 and

59, and by either a VCO or a frequency synthesizer

(SYNTHESIZER) driven by a rubidium frequency

standard at Station 12. The drift rate is 1 part in

108/15 min for the VCO, and 3 parts in 1011/hr for
the rubidium standard.

4. Doppler counter error due to dropped or added

cycles in the presence of a low signal-to-noise ratio.

5. Refraction correction errors due to the difference

between the atmospheric model in the ODP and

the actual atmosphere at a given time.

6. Spacecraft antenna motion caused by spacecraft

tumbling or stabilization motion.

1This approach was first used at JPL by A. R. M. Noton in "Effect of
Correlated Data in Orbit Determination From Radio Tracking
Data," August 1959 (internal communication). Further discussion
was given by A. R. M. Noton, E. Cutting, and F. Barnes (Ref. 3).
T. A. Magness and J. B. McGuire have developed mathematical
expressions to contrast the performance of least-squares, modified-
least-squares, and minimum covariance estimators in terms of the
eigenvalues and eigenvectors of the data noise covariance matrix
(Ref. 4).

2T. W. Hamilton, "Apriori Weighting Coe_eients," April 12, 1962
( internal communication).

The error sources associated with angular (HA and

Dec) are:

1. Angle jitter or variation about the aiming point

caused by the antenna drive servomechanisms.

2. Angle correction errors caused by differences be-

tween the empirical correction model, which is

based on the antenna optical axis, and the RF

pointing axis.

3. Angular encoder readout errors caused by inaccu-

racies in compensation cams. Resolution is plus or

minus one count which corresponds to 0.002 deg.

4. Refraction correction errors due to the difference

between the atmospheric model used in the ODP

and the actual atmosphere at a given time.

The manner in which the error sources enter into the

weighting scheme may be seen in the following expres-

sion which is used to compute the effective variance a2

for weighting a given data point

0.2 2 2 Zcorrelation

= 1=1 s_ gi Max 1, T_pi_

where

i = basic error source

s_ -----variance of the basic error source

A
g_ -- sensitivity coeflqcient

T ..... ,.iron --- "correlation width," in seconds, of the

basic error source

A
T._p,e ---- sample spacing, in seconds

Table 2 shows the functional form of the sensitivity co-

efflcients associated with HA, Dec, and two-way doppler.

These coefficients are computed in the ODP, and

T ..... _at,o., T.amp_, and the variances (s_) are on the data

input record supplied by the TDEP. Specifically, T_.r_p_,

is obtained directly from the sample time indicated in the

tracking data. T ..... _.t_o. and s_ are obtained from con-

trol cards read into the TDEP in a single-weight code

word 3 by the orbit engineer. The numerical values used

2 are based on a priori knowledge offor Tcorrelatfon and s_

the individual tracking stations gained from previous

3Two-way doppler data for Station 12 requires the use of two-weight
codes to reflect the two methods of controlling the transmitter ref-
erence frequency; i.e., VCO and SYNTHESIZER.
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Table 2. Sensitivity coefficients, gi, for HA, Dec and

two-way doppler

Error
.Sensitivity coefficient

Hour angle Decl|natlon Two-way doppler.so_rco

1 I/cos (Dec)

2 1

3 1

4 Ar (HA)

5 ----

6 i_

1

1

1

_r (Dec)

I

1/To

p/c

_rA
1

Ar (HA) --

_r (Dec) ----

o'----

_r'y ----

n

b2

b3 ----

cos q_ sin: (HA)
CAr _]

cos:';, sin O'

cos _' sin _ -- sin _/cos q_ cos
(±r _,)

cos (Dec)

geocentric latitude of tracking station

elevation angle

azimuth angle

refraction correction for elevation angle

57.2957795 n blb_./340.O, for "y _ 0.3 rad

57.2957795 n X 10 -8 col % for "y _ 0.3 rad

index of refraction, nominally 340.0

1.0 -- (1.216 X 10563,y) -- (51.0 -- 300.0"y)

[7.0 X 10-_/(0.0589 -{- ,y)] -- 1.26 X 10 -_

1/10 _ (r -- RE)

geocentric radius to spacecraft

RE---- Earth's radius

Llr_----0.001e95e[(sinA ÷ 0.06483)-_'
--(sin B _ 0.06483) -1"4] n/340.0

A = _ + T__/2

B _-- _ -- Tc'_/2

Tc _ doppler count intercal, sec

p _ range from station to spacecraft

missions and on error models for the various error sources.

Table 3 presents values of g_, s_, T ..... _,,oe, and the re-

sulting contribution to the total weight from each basic
error source computed at two different times along the

trajectory. The individual data weights for the entire

trajectory for a given orbital calculation may be seen in

the tracking data residual listings in Appendix E. It is

interesting to note the change in data weight when the
transmitter was switched from SYNTHESIZER to VCO

at 08:41:39. GMT on JuIy 29th in the premaneuver orbit.

The contribution to the total weight due to spacecraft

tumbling was considered to be zero since the only tum-

bling occurred between injection at 17:20:01 and Sun

acquisition at 18:06:52 GMT. During this period 80 sec
of usable data were received from Station 59, and 8 min

of usable data from Station 41. Figure 4 presents a dra-

matic example of doppler sensitivity to spacecraft mo-

tion. The doppler residuals seen in the Figure were

observed at Station 41 during Sun Acquisition sequence.

The residuals to the left of 18:00:00 GMT show space-

craft tumbling prior to exit from the Earth's shadow,

and those to the right show the motion of the spacecraft

while it was searching for the Sun. When the spacecraft

was in the cruise mode maintaining Sun-Earth lock, the

maximum change in doppler phase due to the limit

cycle was 0.1 cycles.

In Table 2 it may be seen that the effect on the total

weight for the doppler counter error sources (rounding

and added or dropped cycles) may be minimized by

using a long counting base. This is accomplished at the

DSIF stations by taking continuous count doppler with

a dual counter system. That is, one counter continuously

counts cycles that have passed from some start time.

When it receives a pulse to supply a doppler sample, it
transfers its contents to another counter without inter-

rupting its counting action. The contents of the second

are then translated from binary-coded decimal (BCD)

to decimal and punched on paper tape. Doppler refrac-

tion correction (error source 5) is not a predominant

error source except possibly for the early part of a mission

when the elevation angle rates are high. For this mis-

sion, only 30 sec of early usable doppler data were avail-

able from Station 59. The transmitter reference frequency

drift (error source 8) is a major contributor to the total

doppler weight for stations using the VCO; but is negli-

gible for Station 12 when using the SYNTHESIZER. For

example, near lunar encounter where the contribution

from this source is a maximum, the error attributed to the

frequency drift for the SYNTHESIZER is g2 = 0.0(]756
X 10 -_, and for the VCO it is o_ = 375.6 X 10-_.

For the angular data types (HA, Dec), the predominant

error sources are angle correction errors and encoder

errors. During Ranger VII correction errors of 0.1 deg and

eneoder errors of approximately 0.02 deg peak-to-peak

were noted. Plots of these errors may be seen in Figs. 5

and 6 in which the residuals represent the error remain-

ing after the angle corrections had been applied. Due

to these large errors, angular data were not used in the

orbit calculations except during the early phase of the

mission. They were very helpful in obtaining the first

orbital estimates since there was a scarcity of usable

data during the first two hours after injection. The con-
tribution due to refraction correction errors was rela-

tively small and was not used for local elevation angles

greater than 17 deg. The affect of angle jitter errors on

9
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Fig. 5. Station 41 doppler variation during Sun acquisition

the total HA weight was determined by the declination

angles seen during the mission. For Ranger VH, declination

angles ranged between 949 and 7.8 deg. In Table 2 it

may seem that this error source contributes very heavily

to total HA weight for declination angles near 90 and

270 deg.

For both doppler and angular data, an additional error

source exists; namely, the differences in absolute time

between the station clocks. For Ranger VII, an experi-
mental method was used to determine these differences

to within 1 msec during flight operations. This method

is based on two stations measuring the time of a spe-

cific telemetered event (occurring when both stations

have the spacecraft in view) and correcting these times

for differences in station-probe range. The event meas-

ured was a telemetry synchronization pulse which oc-

curred every 1000 see. At the stations the event time

was measured using an analog recorder operating at a

paper speed of 60 in./sec. In addition to the synchroniza-

tion pulse, a BCD time code and a 100 pps timing ref-

erence was recorded. It was assumed that the signal

transit time through the equipment (i.e., from antenna

to recording device) was the same for all stations. Re-
suits of these measurements indicate a 6 msec difference

between the clocks at Stations 12 and 41, and a 8 msec
difference between Stations 12 and 51. The detailed affect

of these biases on the estimate of the Banger VH flight

path is small but is being carefully investigated.

The sample spacing to be used at the tracking stations

is determined by the tradeoff between doppler counter

rounding errors and truncation errors occurring in the

doppler frequency computations. The expression used in

the ODP for these computations is

f(tob) = f T + _4_ F(t)dt
JT -- ½r

where f(tob) = the integrated doppler frequency, which

should be observed by a station at time

rob.

T = rob -- ½r

r = sample spacing

F(t) = the instantaneous frequency of the dop-

pler shift which should have been ob-

served at time t.

This integral is evaluated by expanding a Taylor series

about T and integrating term by term leading to

1- 3

f(tob) = r F(T) + -_ _'(t) + O(F 'v)

Thus, the truncation error is a function of r and the

fourth derivative of the frequency (which is, in turn,

dependent on the fifth derivative of range). For this mis-

sion sample spacing had to be reduced during three

phases of the flight: (1) near Earth, (2) during maneuver

motor thrusting, and (3) near lunar encounter. For these

phases sample spacings of 5, 10, and 10 sec, respectively,

were used. At all other times a sample spacing of 60 sec

was used.
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It is believed that the total weight applied to angular

and two-way doppler data is somewhat conservative, and
that all error sources which contribute a measurable

amount of the total weight have been taken into account.

D. Premaneuver Orbit Based on Premaneuver

Tracking Only

Table 4 summarizes the data used for the postflight

analysis of the premaneuver data, and presents the sta-

tistics pertaining to these data. It will be noted that only

two-way doppler data were used in the orbit calculation.

Angular data were not used because of biases due to

the inadequacy of the angular correction model. These

biases may b_ seen in Figs. 6 and 7, and the correction

model errors will be explained more fully in Section VI.

From Table 4 it may be seen that the noise level for all

stations except Station 59 varied between 0.001 and 0.022

m/see. At Station 59 the noise level was higher (0.031

m/see), since a higher sample rate of 1/5 sec was re-

quired due to high spacecraft acceleration. Residual

plots for the premaneuver data may be seen in Figs. 8

through 13. It should be noted that these plots do not

pertain to this particular calculation; but, as will be

pointed out in the section on combined results, they

deviate by an insignificant amount from the residuals of
this orbit.

Table 5, columns 1 through 3, shows the parameters

which were estimated and the a priori information used.

For this orbital calculation, large a priori uncertainties

were placed on all parameters so that the final solution

would be determined solely by the tracking data. For the

station location uncertainties, the X1, X2, X3 coordinate

system (centered at the tracking station) was used. In

this system, X1 and X2 are in the equatorial plane with

X2 in the longitude direction and X1 normal to the Earth's

spin axis. X3 is in the direction of the Earth's spin axis.

A 1-a a priority of 500, 500, and 100 m was used for Xa,

Xz, and X_, respectively, and then rotated into the station

spherical coordinate system (radius, latitude, and longi-

tude) for input into the ODP.

Column 4 of the Table contains the statistics asso-

ciated with this orbital calculation at injection epoch,

maneuver epoch, and lunar impact. At injection epoch,

the smallest uncertainty in the Cartesian orbital elements

appears in the X direction, and the largest in the Z

direction. This is as expected since the spacecraft orbital

plane is almost coincident with the X-Y plane, and the

spacecraft motion is predominently in the X direction.

The doppler measurement is also in this direction; there-

fore, X and Y should be well determined. Since Z is

normal to the doppler measurement, it will not be as well

determined. The uncertainty in the universal gravita-

tional constant times the mass of Earth (GM_) was re-

Table 4. Statistics on premaneuver data

Station

Number of

doppler

points

12 61

23

74

41 252

6

51 428

59 5

Standard

deviation t,

opt

0.0079

0.0105

0.0142

0.0100

0.0059

0.0100

0.2010

No a priority from postmaneuver

Mean, cps

q-0.003 !

--0.0055

+0.0036

q-O.0012

--0.0016

--0.0019

--0.0203

Remarks b

Data taken below 17-dog elevation

using rubidium frequency standard

Data taken above 17-deg elevation

using rubidium frequency standard

Data taken above 17-deg elevation

using voltage controlled osc (VCO)

Data taken above 17-dog elevation

using VCO

do.

do.

do.

With postmaneuver as

a pr|orily

With postmaneuver as

a priority plus REM

constraint

Standard

deviation,

cps

Standard

deviation, Mean, cps

opt

0.0082 0.O018

0.0105 --0.0040

0.0142 --0.0023

0.0102 --0.0003

0.0060 --0.0003

0.0102 0.0026

0.1980 --0.0080

0.0079

0.0102

0.0141

0.0100

0.0060

0.0100

0.1970

Mean, cps

--0.0003

--0.00_1

0.0000

--0.0006

--0.0041

--0.0010

O.1390

_ln the Ranger VII station configuration for [-band frequency, I counted doppler cycle _ 0.156 m.

bRemarks concerning rubidium frequency standard and VCO refer to method used to provide ground station transmitter roferonce frequency.
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• t

duced below the input a priority; however, the reduction

was not as great as that in Ranger VI where it dropped

from 10 to 4.25 km:'/sec'-'. This is because only ,30 sec of

usable early data were available for Ranger VII; whereas

in Ranger I71, approximately 2 min of early data were

available. Station radius uncertainties were appreciably

below the input a priority for aII stations except Station

59 where only 5 data points were available.

Numerical values of the estimated parameters are pre-
sented in Table 6, column 4. The encounter conditions

obtained by mapping the trajectory forward to impact

may be seen in Table 7, column 8. For certain param-

eters, the B plane system (defined in Appendix A) is

used (Ref. 6). The statistics associated with the encounter

parameters are given in Table 8, column 1. In this Table,
the semimajor axis (SMAA) and the semiminor axis

(SMIA) define the dispersion ellipse in which impact will

occur. DEL T is the uncertainty in linearized time of

flight along the incoming asymptote. Other terms used in

this Table are defined in Appendix G. The correlation

matrices at injection and maneuver epochs are presented
in Tables 9 and 10.

The conclusions of the premaneuver data analysis are

that.a good fit was made to all the doppler data, and that

the solutions for the physical constants are consistent

with presently accepted values.

Table 6. Values of estimated parameters _

Estimated

parameters

I1)

X h

Y

Z

DX

DY

DZ

CM_

REM

GB

Gid¢

Station t 2

Radius

Latitude

Longitude

Station 41

Radius

Latitude

Longitude

Station 51

Radius

Longitude

Station 59

Radius

Longitude

Units Nominal

(21 (31

km

km

km

m/see

m/sec

m/sec

km3/sec "_ 398603,20

km 6378.3254

-- 0,40

km3/sec 2 4902.7779

Premaneuver

--no a priority

from

postmaneuver

[41

--4833.5892

--4206.2476

--1441.2768

7.0599831

--6.8710693

--4,7802324

398601.77

6378.3253

0.40007859

4902.7693

Premaneuver

with a priority

from

postmaneuver

(5)

--4833.6123

- 4206.2479

-- 1441.3998

7,0601073

--6.87t2135

-- 4.7797462

398601.46

6378.3100

0.38294392

4902.6957

With REM

constraint

applied to

column 15)

solution

161

-- 4833,6187

- 4206.2420

-- 1441.4092

7.0601102

--6.8712333

-- 4.7797043

398601.36

6378,3153

0.38309627

4902.6865

Postmaneuver

--no a priority

from

premaneuver

(7)

156675.56

63040.265

8080.9613

1434.2599

972,56744

281.1667_

398602.35

6378.3292

0.39878235

4902.6064

Postmaneuver

with a pr|ority

from

postmaneuver

(8)

156674.52

63041.633

8077.6773

1434.2616

972.57020

281.16151

398601.38

6378.3080

0.39224036

4902.5900

With REM

constraint

applied to

column (8)

solution

(91

156674.59

63041.361

8078.2511

1434.2624

972.56707

281.16743

398601.28

6378.3144

0.39241809

4902.5801

km

deg

deg

km

deg

deg

km

deg

km

deg

6372.0164

35.116540

243.19539

6372,6076

- 31.212360

136.88617

6371.8724

35.117447

243.19473

6372.5922

-- 31.212461

136.88810

6371.9891

35.118841

243.19465

6372.5850

-- 31,211878

136.88773

6371.9902

35,118834

243,19456

6372.5865

--31.211866

136.88764

6371,9857

35.118650

243.19417

6372.6095

--31.212158

136.88736

6371.8802

35.117430

243.19448

6372.6016

--31.212264

136.88756

6371.8816

35.117422

243.19438

6372.6033

--31.212250

136.88746

6375.5503

27.685588

6375.6602

27.704570

6375.4628

27.685950

6375,4826

27.685600

6375.6696

27,704883

6375.6523

27.705576

6375.4839

27.685516

6375.6513

27.705564

6375.4951

27.685035

6375.7122

27.706088

6375.4784

27.685339

6375.6449

27.705178

6375.4799

27.685241

6375.6438

27.705165

aManeuver epoch (end of midcourse motor burn} occurred on July 29, 1964 at 10:27:58 GMT.

bSpoce-fixed geocentric equatorial Cartesian coordinates.

Note: Differences between premaneuver and posfmaneuver solution values for both position and veloc_ly are a result of the midcourse maneuver. Premaneuver

values refer to the time prior to midcourse motor ignition, whereas the postmaneuver values refer to the time after the end of the mldcourse motor burn.
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Table 7. Impact parameter estimates

Parameter _

I1)

B.TT

B-I"T

TFb

5elenocentric

latitude

Selenocentric

longitude

GMT

Units

(2)

km

km

hr

deg

deg

hms

Premaneuver data

only

(3)

-- 3797.4251

755.19018

67.393811

--12.300271

203.80992

12:43:33.722 a

Postmoneuver data

only

(4)

1624.5096

800.90869

50.964119

-- 10.649078

--20.66196

13:25:48.833"

Premaneuver

as a priority for

postmaneuver

(51

1623.9820

803.61322

50.964090

--10.701728

--20.66850

13:25:48.728 _

postmoneuver

as a priority for

premanouver

(61

--3801.1085

745.15017

67.395797

-- 12.166415

203.40361

12:43:40.875 e

Best impact location

(to date) and time

oF impact

(7)

--10.62 =

--20.59 _

13:25:48.7995

aSee Appendixes A and G for deflnlt;ons.

bTime of flight for closest approach or impact.

e Preliminary values based on analyses of lunar TV photos and Air Force lunar maps.

dBosed on the nomlnnl lunar radius of 1738.09 km (Ref. 12).

aBased on a lunar radius of 1735.6 km.

rTime at which Station 12 recorded loss of signal from spacecraft corrected for signal transmit time.

Resolution of recording meas'uroments is -¢- 1 reset.

Table 8. Statistics in the B plane system

Standard

deviation

Premaneaver data only

(1)

34.6399 km

20.9206 km

14.603 sec

SMAA_ 35.793 km

5MIA _ 18.880km

DEL T _ 14.603 sec

8b _ 107.240 deg

Correlation

matrix

B.R B,T TL

B.R 1.000 0.361 --0.310

B.T 1.000 --0.795

TL 1.000

Postmaneuver dgta only

(2)

Standard

deviation

ii.556 km II.R

4.286 km B'T

1.213 sec TL

SMAA _ 12.184 km

SMIA = 1.860 km

DEL T = 1.213sec

8b = 71.296 deg

Correlation

matrix

B.R I B.T TL

1.000 --0.889 --0.746

1.000 0.363

1.000

Premaneuver as a priority

for postmaneuver

(3)

Standard

deviation

5.707km B.R

3.217 km B.T

0.196 sac TL

SMAA _ 6.523 km

$MIA = 0.605 km

DE[ T_ 0.196sec

8b _ 60.888 deg

Correlation

matrix

B'R B-T

1.000 --0.977

1.000

TL

0.505

--0.670

1.000

Postmaneuver as a priority

for premaneuver

(4)

Standard

deviation

10.391 km B'R

5.184 km II'T

3.042 sec TL

SMAA _ 11.221 km

SMIA _- 2.990 km

DEL T _- 3.042 sec

8_ _ 66.950 deg

Correlation

matrix

B.R II.T TL

1.000 --0.782 --0.807

1.000 0.701

1.000

• Based on the postmaneuver orbit using premaneuver data as

geocentric coordinate system.

With constraint on REM"

(lunar scale factor)

(5)

Standard

deviation

1.578 km II • R

0.410 km 8"T

0.189 sac TL

5MAA _ 1.590 km

SMiA _ 0.360 km

DEL T= 0.189sec

8b _-- 82.699 deg

Correlation

matrix

B.R B.T TL

1.000 --0.467 --0.970

1.000 0.256

1.000

a priority. REM constraint is applied and results converted to selenocentric coordinate system. All other results are in

b e is measured counterclockwise from lunar equator to SMAA.
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E. Postmaneuver Orbit Based on Postmaneuver

Tracking Only

Table 11 summarizes the data used for the postflight

analysis of the postmaneuver data, and presents the sta-

tistics pertaining to these data. The noise level in the

postmaneuver data varied between 0.001 and 0.008

m/see, except for the last entry shown for Station 12.

The noise level for this block of data was higher, 0.008

m/sec, since a higher sample rate of 1/10 sec was re-

quired due to a higher spacecraft acceleration near lunar

encounter. Residual plots for the postmaneuver data

may be seen in Figs. 14 through 24. It should be noted

that these plots do not pertain to this particular calcula-

tion; but, as will be pointed out in the section on com-

bined results, they deviate by an insignificant amount
from the residuals of this orbit. The difference in noise

characteristics between the two methods of controlling

the transmitter reference frequency (i.e., VCO or SYN-

THESIZER) may clearly be seen in both the residual
plots and the standard deviations of Table 11. For ex-

ample, in Fig. 14 Station 12 was using the VCO for
approximately the first 48 rain and then switched to the

SYNTHESIZER for the remainder of the view period.

Table 11. Data statistics on postmaneuver data

Station

12

41

Number of No a priority from premaneuvor

doppler

points

Remarks b

31

341

42

62

564

61

46

151

74

58 c

290

61

224

Standa_

dovlation,'cps Mean, cps

0.0116 --0.0008

0.0086 0.0009

0.0093 --0.0090

0.0104 0.0045

0.0089 --0.0002

0.0093 --0.0036

0.0096 0.0017

0.0088 0.0001

0.0334 --0.0088

0.0522 --0.0043

0.0172 0.0003

0.0152 --0.0009

0,0183 --0.0003

0.0141 --0.0009

0.01 _5 0.0007

Data taken above 17-deg elevation

using VCO

Data taken above 17-deg elevation

using rubidium frequency standard

Data taken below 17-deg elevation

using rubidium frequency standard

Data taken below 17-deg elevation

using rubidium frequency standard

Data taken above 17-deg elevation

using rubidium frequency standard

Data taken below 17-deg elevation

using rubidium frequency standard

Data taken below 17-deg elevation

using rubidium frequency standard

Data taken above 17-deg elevation

using rubidium frequency standard

Data taken above 17-deg elevation

using VCO

Data taken above 17-deg elevation

at 10-see sample rate using VCO

Data taken above 17-deg elevation

using VCO

Data taken below 17-deg elevation

using VCO

Data taken above 17-deg elevation

using VCO

With promaneuver data

as a priority

51 256 Data taken above 17-deg elevation

using VCO

357 Data taken above 17-deg elevation

using VCO

• In the Ranger VIf station configuration for L-bond frequency, 1 counted doppler cycle _ 0.156 m.

bRemarks concerning rubidium frequency standard and VCO refer to method used to provide ground station transmitter reference frequency.
CThesedata token ota 10-see sample rate and compressed to 60 se¢; oil other statistics refer to 60-see sample rate data.

Standa_
Mean, cps

deviation, cps

0.0116 --0.0008

0.0085 0.0011

0.0095 --0.0127

0.0104 0.0038

0.0089 --0.0001

0.0092 --0.0024

0.0097 0.0030

0.0088 0.0005

0.0334 --0.0069

0.0511 0.0048

0.0170 0.0026

0.0151 --0.0027

0.0183 0.0017

0.0140 --0.0016

0.0156 --0.0027

With premaneuver data

as a priority

plus REM constraint

Standard
Mean, cps

deviation, cps

0.0115 --0.0003

0.0086 0.0013

0.0096 --0.0128

0.0112 0.0040

0.0089 0.0002

0.0093 --0.0020

0.0097 0.0033

0.0088 0.0008

0.0334 --0.0069

0.0511 0.0070

0.0170 0.0026

0.0151 --0.0027

0.0183 0.0020

0.0140 --0.0013

0.0156 --0.0019
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The noise level for the VCO period was 0.002 m/see
versus a noise level of 0.001 m/see for the SYNTHE-

SIZER period.

The a priori information for this orbital calculation

was the same as that used for the premaneuver study.

Statistics associated with the estimated parameters are

displayed in Table 5, column 7. The orbital Cartesian

uncertainties have been reduced by as much as a factor
of 2 from the uncertainties at maneuver epoch based on

the premaneuver data only. An even greater reduction

may be noted in the statistics at impact epoch. Station
location statistics are considered smaller, and the uncer-

tainty in the universal gravitational constant times the

mass of the Moon (GM_) has been reduced in magnitude
from _ 4.999 to ± 0.402 km3/secL The statistics on the

scalar for lunar ephemeris (REM) and GMe indicate a

rather weak solution for these parameters.

Numerical values for the estimated parameters are

given in Table 6, column 7. A consistency check between

the premaneuver and postmaneuver orbits was made us-

ing the position vector at maneuver epoch. This was

accomplished by correcting the premaneuver position

vector by an amount determined by the velocity change
due to maneuver execution, and comparing this new

value with the postmaneuver value. Results of these com-

putations are shown in Table 12. The solutions are well

within the 1-_ uncertainties and assure consistency.

Encounter conditions for this orbit are shown in Table

7, column 4. Of significant interest is the fact that the

impact time is based on a lunar radius of 17,95.6 km.

Table 12. Positions at maneuver epoch

Premoneuver only I

X 156674.70

_X --0.61

X+AY 156674.09_3.5

Y 63043.938

-_Y --0.371

Y ,-]- _-Y 63043.567 + 8.8

Z 8073.3712

_Z --0.152

Z+AZ 8073.2192 -4- 19.8

Postmaneuver only

156675.56 ± 2.5

63040.365 ± 3.9

8080.9613+8.5

J
a_'s are the posDional changes durifig

tlonship

1 ;z t
AX = _'-a= t: =- "7- ' AX _ bY -_" ,._Z,

Postmaneuver-

premaneuver

1.5 km

--3.3 km

7.7 km

maneuver motor burn from the reta-

This value was indicated by the results of the Ranger VI

postflight analysis. During flight operations, using a value

based on this, predicted impact was within 0.06 see of

observed impact. It is significant to note that this pre-

diction was made 1 hr before impact. The basis for this

lunar radius will be examined in greater detail in a later

section. B plane statistics associated with the encounter

conditions are given in Table 8, column 2. It can be seen

that the size of the dispersion ellipse has been consider-

ably reduced from that of the premaneuver orbit. Table

1,q shows the correlation matrix of the postmaneuver data

at maneuver epoch.

Conclusions based on the analysis of the postmaneuver

data are: (1) good fit was made to all data, (2) the solution

vector for the physical constants showed a reduction in

uncertainties, except for REM and GM_ in which a weak

solution still exists, and (3) the orbital solution is con-

sistent with that obtained from the premaneuver data.

F. Combined Estimates Based on Premaneuver

and Postmaneuver Tracking

1. Method of Combining Premaneuver and
Postmaneuver Data

In order to obtain a better estimate on the postmaneu-

ver orbit, the solution vector and its associated eovari-

anee matrix from the premaneuver data were used as

a priority for the postmaneuver data. The same was dono

for the premaueuver orbit wJaere the postmaneuver data

were used as an a priori covarianee matrix for the pre-

maneuver data. The method used for obtaining the pre-

maneuver estimate using postmaneuver data is 4

MANEUVER (2)

ONq.___ IMPACT

q,

Aq$ l --'-- (A T WA1 + A-l)-lg, [A_r W (0, - C,)

-[- Azlt (q,,, - ql)]

4This method was applied by W. L. Sjogren during the postflight

analysis of Ranger VI tracking data.
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and

q*=

where

?k21 z

U=

X--

A2

qz, + ±q* = best maneuver estimate

U (A._+ AM)Ur

(ArzWAz + _-_)-,

matrix which maps (q2 q,,,) to injection

a priori covarianee

observable in block (2) (postmaneuver)

estimated parameter

q_, = U (q.., q,,,)

q2 : solution vector of estimated parameters

from block (2) data only

Az =- (A r2WAz) -1 = eovarianee on estimated

parameters from block (2) data only

W = diagonal weighting matrix on observables

O - C -- residuals (i.e., observed data minus

calculated data)

A._ = covariance on maneuver (diagonal purposely

set to a very pessimistic value of 100 m/sec)

q,, = nominal inflight maneuver estimate

The following expression for the postmaneuver estimate

using premaneuver data is very similar

±q* = (Ar_ WA.. + A-,_)-' [Ar_ W (O_ -- C,,.)

and q*2 --- _q2* 4- q,_

2. Results of Combining Premaneuver and
Postmaneuver Data

The estimated parameter statistics based on combining

the postmaneuver data with the premaneuver estimate

are given in Table 5, column 5. It may be seen that the

uncertainties have been significantly reduced from those

based on the premaneuver data only. A stronger solution
for GM_, GM_, and REM is now indicated. Numerical

values for the estimated parameters are shown in Table

6, column 6. The differences between the solution vectors

of the premaneuver-data-only orbit and this orbit arc
well within the uncertainties seen in column 5 of Table 5,

except for radius and latitude of Station 12. It may be

seen in Table 14 that a high correlation (0.966) exists

between the radius RI(13) and latitude LA(13) of Station

12. A comparison based on computing the term R cos

(latitude) for the tnvo solutions shows a difference of

6.8 m. From this it may be concluded that the two solu-
tions for Station 12 location are consistent. Encounter

conditions seen in Table 7, column 6, indicate a pre-
dicted impact time difference of 7.15 sec between the

two premaneuver estimates. This is accounted for by the
fact that a different hmar radius was used for the two

calculations. That is, without correction, the spacecraft

would impact the dark side of the Moon on a grazing

trajectory; therefore, the difference in hmar radius is sig-

nificant. A comparison of the B plane statistics (Table

7, columns 1 and 4) reveals a significant reduction in the

statistics and the dispersion ellipse for the combined

estimate. The correlation matrix for the premaneuver

data at maneuver epoch is given in Table 15. The tra-

jectory and the ODP printout, including the data weights

and the doppler residuals, for this orbital estimate may
be seen in Appendixes B, C, E, and F. Explanations of

the printout forms are given in Appendixes D and G.

For the postmaneuver orbit, using premaneuvcr data

as a priority,, the estimated parameter statistics (Table 5,
column 8) reveal a significant reduction in the uncer-

tainties when compared with the orbit obtained fi'om

postmaneuver data only. It may be seen that the uncer-

tainties on the physical constants and the station locations

are the same as those obtained by using the postma-
neuver data as a priority for the premaneuver estimate.

This indicates that the method of combining the two
blocks of data was consistent. The differences 1)etween

the parameter values of the orbit based on postmaneuver

data only and this orbit (Table 6, columns 7 and 8) are

again well within the uncertainties except for Station 12.

The explanation for this is the same as in the preceding

paragraph. Encounter conditions (Table 7, column 5)

show good agreement with those obtained from the post-

maneuver data only, and the B plane statistics (Table 8,
column 13) are reduced by almost a factor of 2. The
correlation matrix from this orbital calculation at maneu-

ver epoch is given in Table 16. The trajectory and the

ODP printout, including the data weights and the doppler

residuals, for this orbital estimate may be seen in Ap-

pendixes C and F, respectively.

The differences between the estimated physical con-

stants and station locations, using the r cos 4, relationship

for Station 12, for the above orbits are well within the

respective uncertainties. This, plus the fact that the sta-

tistics for these orbits were identical, gives assurance
that a better estimate has been obtained for both the

premaneuver and postmaneuver orbit. In addition, GM,

and GM_ are measured at/east a factor of 2 better than

each separate estimate, and REM by a factor of 1.25.
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Up to this point, REM has been treated as an inde-

pendent parameter within the ODP. In reality, REM is
related to GM, and GM_ by the following constraint

(Refs. 7 and 8)

REM = 86.315745 (GM_ + GM_) 1/3

The REM value obtained from the above equation, using
the ODP solutions for GM, and GM_, is 6378.3144 km,

and the ODP solution is 6378.3080 km. The difference

between these two values is well within the uncertainty;

however, the estimated parameter statistics are corrupted

by treating REM as an independent parameter. To show

this, an approach by D. L. Cain '_ was used to apply the

constraint to both the best premaneuver and postmaneu-

vet solutions' (i.e., the premaneuver orbit with post-

maneuver data as a priority, and the postmaneuver orbit

with premaneuver data as a priority). Briefly, this method
sets the constraint equation equal to G,

G = REM - 86.315745 (GM_ + GM_) _/3 = 0

and then uses the method of Lagrange multipliers to

minimize the original function and constrain G. That is

and
qo = ArWA

q_. = ArWA + hG

where

qo = original function

q,. = constrained function

A = residual = observed value - computed value

W = weiglat on data

x = vector of Lagrange multipliers

When the first order terms are collected after taking par-

tials to minimize q, the resulting solution can be expressed

in terms of the original solution plus one additional term.

The new solution vector q,, is obtained by

q_ =qo + 8q
where

_t = Ao C r (CAo Cr) -_ D

_G
C-

_q

D = the value of G when the estimates for REM,

GM,, and GM_. from the original orbit solution

are placed in the constraint equation

_D. L. Cain, "Least Squares With Side Constraints," January 2, 1963

( internal communication ).

Ao = covarianee matrix from the orbit solution

The constrained statistics are

A_ = t_o - .% C r (CAo C_) -_ CA

The above computations were performed using the solu-

tions from both the premaneuver orbit with postmaneu-

vet data, and the postmaneuver orbit with premaneuver

data. These results are presented in columns 6 and 9 of

Table 5, in which it can be seen that the uncertainties in

the Cartesian coordinates and the physical constants have

been significantly reduced. Again note the consistency of

the statistics in station locations and physical constants
for the two cases.

It remains to be established that the orbit solution is

not corrupted by treating REM as an independent param-

eter. This is most easily accomplished by passing the

orbit defined by the constrained or new solution vector

q_ through the data. If the constraint does corrupt the

orbit, the noise level in the data will increase. Figures

8 through 13 show the premaneuver doppler residuals

based on the premaneuver orbit with postmaneuver data

as a priority plus the constrained solution vector. Figures

14 through 24 show the residuals from the postmaneuver

orbit with premaneuver data a priority plus the con-

straint. In both cases, deviations from the residuals seen

in the previous orbital estimates were insignificant. This

can be verified by comparing the residuals in the Figures

to those listed in the ODP printouts in Appendixes E

and F for the appropriate data block. It is to be noted

that these listings pertain to previous orbit estimates and
not the constrained solutions, Further verification can be

obtained by referring to Tables 4 and 11. For both orbits,
the data statistics are almost identical with those of

other estimates.

The best estimate of the maneuver can now be obtained

by using the constrained solutions. The numerical values

are shown in Table 17, and a more complete discussion

of the estimated maneuver is given in Section III C.

Conclusions based on the foregoing analysis are that

the best estimates for both the premaneuver and post-

maneuver orbits are obtained by combining the two data
blocks for a given calculation. Further, the most realistic

statistics for the estimated parameters are obtained by

applying the REM constraint to the combined estimates.

3. Observations and Conclusions

a. Station locations. There is considerable information

available in the tracking data for determining station
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Table 17. Ranger VII maneuver estimate based on constrained solutions

Premaneuver position

and velocity"

X _ 156674.69

_X ---- --0.63

X_,_X _ 156674.06 _--- 0.4

Y _- 63042.780

_Y ---- --0.381

Y-_-_Y _" 63042.399 _ 1.8

Z _ 8079.7165

_Z ---- --0.1552

Z-I-_,Z z 8079.5613 _--- 3.3

DX-- 1.4594170 _-0.0028

DY _-- 0.98778791 ---!- 0.0046

DZ _ 0.28737684 ±0.0165

Postmaneuver position

and veloclty b

156674.59 ± 0.4

63041.361 ± 1.6

8078,2511±4.3

1.4342624"4-0.0028

0.97256707±0.0046

0.28116743±0.0111

Position and velocity

change due to

maneuver (postmaneuver.-premaneuverl

0.5 km

-- 1.0 km

-- 1.3 km

-- 25.0546 m/see

-- 15.2208 rn/sec

--6.2094. m/see

* Based on premaneuver orbit calculation using postmaneuver data as a priority and REM constraint applied.

b Based on postmaneuver orbit calculation using premaneuver data as a priority and REM constraint applied.

Note: _'s are the positional change during maneuver motor burn from the relatlonsh{p

,_X _ "Ta= t: = T ' AX "-_ Ay -+ _Z.

locations. This is not immediately obvious since examina-
tion of the correlation matrixes from the various orbit

calculations indicate that there is only information on

station longitude. However, if the X,, Xz, X3 coordinate

system _ in Fig. 25 is used, it will show that another direc-

tion is determined better than longitude.

6D. L. Cain, "Tracking Station Coordinate System," June 24, 1964
( internal communication ).

EARTH SPIN AXIS

X 5

STATION _ _

EQUATOR

Fig. 25. X1, X2, X3 coordinate system

where X, is in Earth's equator, station meridian, normal

to Earth's spin axis (such as station longitude)

Xz is East

X3 is in direction of Earth's spin axis.

As previously mentioned, X1 and X_ may be well deter-

mined; but, since X3 is parallel with the Earth's spin axis,

it is not well determined. This is very evident in Table
18 which shows the 10 × 10 normalized eovarianee matrix

on station locations rotated from the radius, latitude,

longitude system into the X1, X.,, X3 system. The 1-_

a priority used in the initial estimation was 500, 500, and

100 m for X_, X2, and X3, respectively. From ,the uncer-
tainties in the final estimate, it can be seen that no new

information was available on X3. The best estimate of X1

and X_ was obtained from the Station 12 tracking data.

This is due to the fact that this Station provided longer

tracking coverage (essentially from horizon to horizon)

and had the best data quality. Results of Ranger VII indi-
cate an improvement in the station location solutions.

Table 19 contains a summary of the solutions obtained

from the tracking data taken during previous missions.

All comparisons are made with respect to land survey

locations designated as "old survey." The "new survey"
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Table 18. Station location statistics

Standard deviations, m

288.294 Xl (59]

148.640 X= (591

8.814 Xr {12)

23.491 X_ (12]

99,880 Xa (12}

29,225 XI (41)

30.913 X_ (41)

98,520 Xa (411

21.564 X1 (51)

28.322 X_ (51)

Xl X,_,

(59) (59)

1.000 -- 0.704

1.000

X_ X: Xa X_ X= Xa

(121 (I 2) (1 2) (41) (41) (41)

0.095 --0.035 0.008 0.301 --0.134 --0.034

--0.153 0.091 0.009 --0.268 0.080 --0.367

1.000 --0.130 --0.035 0.195 --0.045 --0.007

1.000 0.044 --0.027 0.677 --0.008

1.000 --0.007 0.028 --0.004

1.000 --0.214 0.0

1.000 0.028

1.000

Xl

(511

0.503

-- 0.302

0.029

--0.140

-- 0.005

0.126

--0.257

0.044

1.000

X2

(51)

--0.107

0.131

--0.205

0.781

0.015

-- 0.001

0.723

-- 0.037

--0.228

1.000

Station:'
1121 (411 (511

Table 19. Station location comparison

(121- (121- (411- (121

(411 (51) (511 Stati°n_'

-_X_ --157.8

_X., 93.2

_Xa -- 110.4

=Xl 13.5

=X_- 44.0

cXa 99.9

Mariner II

_t, (Mariner II) -- laid survey1

New survey

._. _- (new survey|- (old survey)

_X_ --133.3 -63.5 --17.8

_X_ 103.2 --3.3 0.0

_X:_ 19t.0 41.4 --16.1

o'X, 26.0 26.0 26.0 36.8

o'X_ 26.0 26.0 26.0 36.8

crXa 26.0 26.0 26.0 36.8

aDSIF t2- Goldstone Echo site, Colifornlo.

DSIF 41 -- Woomera, Australia.

DSIF 51 -- Johannesburg, South Africa.

bAll dlfferencss and uncertainties, tr's, are in reelers.

(411 (51) (12)- (121- (411-

(411 {511 (511

36.8 36.8

36.8 36.8

36.8 36.8

Ranger VI

: _ ( Ranger VI ) -- (old survey)

"_X, --169.5 25.0 81.9 194.5 87.6 106.9

3.X_ --123.2 122.1 --45.5 --245.3 --77.7 167.6

_Xa --1.6 48.3 49.0 --49.9 47.4 97.3

o'X_ 9.6 38.0 19.0 39.2 21.6 43.6

crX.., 35.5 43.3 40.0 21.5 18.8 22.2

o'Xa 99.8 83.0 92.0 128.4 135.9 111.3

Ranger VH

_ (Ranger VII) --laid survey)

-_X, 166.4 2.7 63.4 --169.1 --103,0 66.1

_X: --112.1 143.2 --38.9 --255.3 --73.2 182.1

_Xa 2.7 --t2.7 -- 30.6 15.4 33.3 17.9

o'X1 8.8 29.2 21.6 30.5 23.3 36.3

cX_ 23.5 30.9 28.3 22.9 I7.7 22.2

o'Xa 99.9 98.5 100.0 140.3 141.4 140.4

refers to a reevaluation _ of locations required when the

basic reference, the Clarke spheroid of 1866, was changed

to the "Kaula" or "185" spheroid. In addition, new survey

data for Station 41 (Woomera, Australia) was included.

Stations 41 and 51 will soon use rubidium frequency

standards which should bring their data quality up to

that of Station I2. It will then be possible to use pseudo

7j. Heller and H. Kieffer, "DSIF Station Locations," May 1964 (in-

ternal eommnnication ).

hvo-way doppler _ to obtain horizon to horizon data for

each station. Hence, in future missions it should be pos-

sible to reduce the location uncertainties for these sta-

tions.

_This data type is obtained when one station is transmitting and

another station is receiving. Thus one station is receiving two-way

and the other pseudo two-way. For the Ranger missions the data

quality of the pseudo two-way was too poor to use for location
studies.
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b. Physical constants. Excellent estimates of the physi-

cal constants GMe, GM_, and REM were obtained from

the tracking data. In Table 20 it may be seen that the

uncertainty in GM_ is only 38% of that estimated by the

International Astronomical Union in 1961. Comparison

between the Ranger VI and VII results show very close

agreement. Results of Ranger 3, 4, and 5 have been in-
cluded to show the consistency obtained from the Ranger

missions. Solution uncertainties for Ranger 4 and 5 are

large due to the limited amount of available data (first

8 hr of mission).

Table 20. Physical constants estimate

GME,_h estimates _ GMe

Standard

Source Value, deviation, Remarks

km_/sec _ km3/sec:

Nominal JPL"

Ranger 3

Ranger 4

Ranger 5

Ranger VI b

Ranger VII ;_

398603.20

398600.49

398601.87

398599.20

398600.61

398601.28

±4.0

-_-4.1

-I-13.3

"°-13.2

--1.1

-_-1.5

4 days of tracking

8 hr of tracking

8 hr of tracking

65 hr of tracking

68 hr of tracking

GMMoo, estimates _-- GM¢

Nominal JPL

(Prior to

Mariner '62)

Nominal JPL

(After

Mariner '62)

Ranger VI b

Ranger VII b

4900.7589

4902.7779

4902.6182

4902.5801

--+5.0

-I-0. 3

-+0.14

±0.17

Venus cruise data taken

during Mariner "62

65 hr of tracking

68 hr of tracking

aKaula, 1961 {adopted by the Ad Hoc NASA Standard Constants Committee, Ref.

12).

bW_th REM constraint applied.

The uncertainty in the GM_ solution for Ranger VII

has been reduced to 57% of the nominal ]PL value

adopted after the Mariner II mission. Comparison be-

tween Ranger VI and VII shows even better agreement

than that seen for the GM_ uncertainties. The consistency

between the two Ranger solutions and the Mariner solu-

tion is of significant interest since they were obtained

by two different methods. That is, the Mariner solution

was obtained by the 28-day periodic effect of the Moon

in Mariner's cruise phase data (Ref. 9), whereas the

Ranger solution was derived solely from the direct

gravitational force of the Moon. Estimates for GM_ were

not made from Ranger 3, 4, and 5 data.

Since large a priori values (uncertainties) were used for

the physical constants in the initial estimations (Table 5),

it may be stated that the solutions were truly determined

from the tracking data. With the constrained estimates

on GMe and GM_, an Earth-Moon mass ratio can be
determined as follows:

___ GM_ _ 398601.28
GM_ 4902.5801 -- 81.3044 ± 0.0026

This value may be compared with the Mariner and

Ranger VI results given below

-_ = 81.3015 ÷ 0.0034 (Ref. 9)It Mariner

_R_e_r-_ _,, = 81.3036 _+ 0.0023 (Ref. 10)

c. Impact point. The 1.5 sec difference between the

ODP-predicted and the station-observed impact time

during Ranger VI (Ref. 10) caused an extensive reexam-

ination of the JPL Trajectory Program and the ODP, the

mathematical models used within these Programs, and

the physical system at the observing station. No error
sources were found which could account for this time

difference. This led to the hypothesis that the actual

lunar elevation at the impact point differed from that

shown on Air Force Lunar Map LAC 60 (Ref. 11). To

account for the time difference, a 3 km decrease in eleva-

tion would be required. An elevation of 1735.3 ± 0.2 km

resulted from subtracting 3 km from the 1738.3-km ele-

vation shown on LAC 60. For Ranger VII, a time dif-

ference of 1.14 sec results from using the nominal lunar

radius of 1738.09 km (Ref. 12). To account for this, a
decrease in elevation of. 2.7 km would be required. This

amount, when subtracted from the 1737.9 km elevation

shown on map LAC 76 (Ref. 13) gives a lunar elevation

of 1735.2 ± 0.4 km at the Ranger VII impact point. The

Ranger VI and VII results (summarized in Table 21)

are consistent. A comparison between the Ranger VI

lunar radius and Yaplee's measurements (Ref. 14) may
be found in Ref. 10.

The best ODP estimate of the lunar latitude and longi-

tude of the Ranger VII impact point is -10.70 and

-20.67 deg (Table 7, column 5), respectively. The un-

certainty on this point is bounded by the selenocentric

dispersion ellipse having a SMAA of 1.59 km and a SMIA

of 0.36 km (Table 8, cohimn 5). Preliminary values of

latitude and longitude, based on analysis of Ranger VII

lunar TV photos and Air Force lunar maps, are -10.62

and -20.59 deg (Table 7, column 6), respectively. _ In

9These are preliminary values obtained by personal communication

with D. E. Willingham of JPL.
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Table 21. Lunar elevation results (Ranger impact point from center of gravity)

Mission

Ranger VI

Ranger VII

Recorded

impact

time', GMT

09:24:31.86

(±0.005")

13:25:48.80

(±0.005")

Calculated

impact

time b, GMT

09:24:30.29

(±0.15")

13:25:47.66

(_-0.19")

,_T _-

recarded

minus

calculated,

sec

1.57

1.14

VN z

velocity

normal

to lunar

surface

1.80 km/sec

2.35 kin/see

• Recorded impact time corrected For signal transit time.

bODP calculated impact time based on a lunar radius of 1738.09 km.

Radius

of Moon
VN X AT,

to match
km

recorded

time, km

2.83 1735.3

(_0.3) (-----0.3)

2.68 1735.2

(±0.4) (-+'0.4)

Best

radius Re

from

Air Force

lunar map,

km

1738.4

1737.9

Re

(lunar

map)

minus

R¢ (Ranger},

km

3.1

2.7

Latitude Longitude

of of

impact, impact,

deg deg

9.44 21.50

--10.70 --20.67

the TV records, the location of the impact point is well

known with respect to surrounding topographic features.

However, at control points located within a 2-deg circle

of the impact point, there is a t_-km uncertainty in the

location of the grid lines. The difference between the

ODP estimate and the TV estimate (ODP - TV) is

-0.08 deg for both latitude and longitude. On the lunar

surface, these differences are approximately equivalent

to 2.4 kin. Figures 26 and 28 are advance unedited

proofs of new hmar charts based on Ranger VII TV

records, and Figs. 27 and 29 are unedited sectional de-

tails of Figs. 26 and 28, respectively. All Figures show

the trace of the TV camera lens reticles converging to

the impact point. The numbers appearing near the

traces are TV frame numbers. In Figs. 28 and 29 the

spacecraft trajectory as determined from the TV photos

(represented by the heavy dashed line in the upper left

portion) is also shown converging to the impact point.

4. Limitations

This section discusses the limitations of the Ranger VII

flight path analysis described in this Report, and predicts
the outcome to be expected from a more extensive analy-

sis which will be undertaken after the completion of the

Ranger Block III (Ranger 6 through 9) missions. The

Ranger Block III Summary Analysis will be performed
with the aid of the "next generation" ODP now being

developed at JPL.

The ODP used for the Ranger VII analysis lacks certain

desirable capabilities which will be incorporated in the

next generation ODP. The principal items are summar-

ized in Table 22. It is significant to note that errors intro-

duced during computations due to interpolation and the

buildup of roundoff error are the major contributions

to the two-way doppler weighting sigma discussed in

Section II C. This means that the full potential of the

DSIF tracking data has not been realized in the Ranger

VII analysis. The two-way doppler weighting sigma (for

one sample/min at Station 12 at lunar encounter) can be

reduced from 0.015 m/sec to less than 0.005 m/see if the

computing noise is made negligible compared to the

other error sources. The buildup of computing error acts

as a low frequency noise source. Such an error usually

is not detectable in plots of the doppler residuals such

as Figs. 8 through 24. These plots tend to illustrate only

the high frequency noise sources.

In addition to the computing noise discussed above,

other numerical limitations exist in the analysis. Their

existence is illustrated by the fact that certain constraints

hold only to a limited precision. Examples include the

physical constant solutions and the spacecraft position at

the midcourse maneuver epoch. The physical constant

solutions obtained from using the results of premaneuver

data as a priori information when processing postma-

neuver data should be identical to the physical constant

solutions obtained when using the results of postmaneu-

ver data as a priori information when processing pre-

maneuver data, in that both orbits use the same set of

data but in a different order. Table 6 compares the physi-

cal constant solutions from these two orbits. Although

the standard deviation of each physical constant shown

in Table 5 exceeds the discrepancy between the two

solutions, it is still clear that numerical difficulties do

exist. For example, LxGM_ = 0.10 km3/sec 2 is a variation

in the 5th digit where a variation in the 8th digit may

be expected due to roundoff, in that although the same

computations are performed, they are accomplished in a

different sequence for the two solutions. Notice that

aGM_ is overshadowed by the %,_ = 0.15 km3/sec a for
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Table 22. Limitations of Ranger VII analysis which will be overcome for Ranger Block III Summary Analysis

Limitation of ODP used for Ranger VII analysis Characteristics of "next generation" ODP which will be used for

Ranger Block III Summary Analysis

1.

2.

3.

Traiectory and most other computations are in single precision.

Errors are introduced during computations due to interpolation

and the buildup of roundoff error, which are the main contribu-

tions to the data weighting sigma, e.g., computing noise con-

tributed 0.012 m/sec out of a total station weighting sigma of

0.013 m/sec for 12 two-way doppler near lunar encounter.

A fixed empirical correction is applied for tropospheric effects.

Ionospherlc effects are ignored but could appear as an "inward"

displacement for a daylight tracking pass.

Certain operations must be carried out external to the ODP. This

sometimes makes an exact iteratlve solution cumbersome and

impractical. These external operations include:

a. The application of the GM_, GM¢, REM constraint (maintains

the "calculated" period consistent with the "observed" period

of the Moon)."

b. Velocity increments due to the mldcourse maneuver (and the

spring separation of the spacecraft from the launch vehicle

when applicable) are not automatically "solved for" and the

ODP does not properly constrain the spacecraft position at

these maneuver points.

4. Size of solutlon vector is limited to 20 parameters. Twenty parame-

ters were used for the Ranger VII analysis which did not include the

maneuver velocity increments, nor all of the tracking station loca-

tion parameters in the solution vector.

!. Double precision will be used throughout. The computing program

will be formulated and the traiectory integration step size can be

chosen to ensure that computing noise is a minor contributor to

the data weighting sigma.

2.

3.

Ionospheric corrections will be applied and a more sophisticated

model will be incorporated for the troposphere.

Maneuver velocity increments will be added to the solution vector

and the necessary constraints will be incorporated in the ODP.

Tracking data from iniectlon to lunar impact can be processed

in a single run as opposed to the premaneuver and postmaneuver

segments which had to be treated separately for the Ranger VII

analysis.

4. Size of solution vector will be nominally 50 parameters but will

vary depending on nature of run. This will allow the inclusion of

added parameters mentioned under (3) above.

IThe lunar ephemeris Is an input to the ODP, and the "observed" angular position of the Idoon with respect to the Earth is fixed, independent of the Gid_), G;IdC, REId
solutions.

this analysis, but it will not be acceptable for the Sum-

mary Analysis which should yield a _ro__ = 0.03 km3/
see 2 as discussed below.

The discrepancies in spacecraft position at the mid-

course maneuver epoch are shown in Table 17, in which,

for example, the spacecraft is displaced 1.3 km in the Z

direction above what the magnitude of the maneuver

would indicate. The current ODP constrains these posi-

tions statistically through the application of an a priori

covariance matrix but does not include a physical con-

straint. The GM_, GM_, REM constraint was applied as

a side condition (Section II F 2), after the ODP proc-

essed the postmaneuver data, using the results of the

premaneuver data as a priori information. That is, the

constraint is not applied in the iterative process but only

after the orbit has converged without recognizing the
constraint.

The next generation ODP will be formulated and the

trajectory integration step size can be chosen to ensure

that during postflight analysis computing noise will be

a minor contributor to the data weighting sigma. In
addition, the maneuver velocity increments will be added

to the list of "solve for" parameters, and the equations
which constrain the spacecraft positions at maneuver

epoch and which constrain the GM_, GM_, REM param-

eters will be added to the regression model. Also, the

atmospheric refraction model will be improved in that

the ionosphere effects will be added, and the tropospheric

model will be increased in sophistication. In addition,
the size of the solution vector will be increased from its

present limit of 20 parameters to allow the inclusion of

the maneuver velocity increments, the remainder of

tracking station location parameters, and, possibly, tim-

ing biases which may be important within the first few
hours after launch.

It is desirable to develop a model complete enough so
that the "fitters world" will contain all the parameters

necessary to represent the "real world" data (remove all

trends from the residuals) so that realistic statistics are
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Table 23. Physical constant statistics: comparison between Ranger VII analysis and Ranger Block Iii Summary Analysis

Physical constant

GM e

CM¢

REM

Station locations _

x, (outward radial distance normal to Earth's

spin axis)

x: i -- x:j _ (difference in longitude between

two stations)

Standard deviation

Ranger VII postflight analysis

1.40 km:'/sec: (3.5 X 10 _) GMg

0.15 km:_/sec: z (30 X 10 _) GM¢

7.3 m _ (1.1 X 10 -':)REM

17.7 m

8.B m

Ranger Block III Summary Analysis

0.4 km:_/sec = _ (1 X 10'_)GM e

0.03 km:_/sec: -- (6 X 10 _) GM¢

2m _ (0.3 X 10 _)REM

5 m

5 m

aThe Ranger VII analysis quotes results for Stotlon 12 and ignores the effect of the ionosphere The majority of the Station 12 doppler were obtained at night

when ionospheric effects were a! a minimum.

associated with the solution vector parameters. Table 2,S

is a comparison of the physical constant statistics be-

tween the Ranger VII postflight analysis and the Ra_ger

Block III S_m_mary A_,alysis. An improvement factor of
8 is realized for G,1I_ and 5 for G3I_. The slow relative

motion of points on the Earth's crust (which will not be

inclnded in the ODP model) may limit the knowledge
of station locations to 5 m in the radial direction normal

to the Earth's spin axis, and 5 m in the difference in

longitude between two stations. The major reduction in

statistics is the result of the improved model (i.e., double
precision, built-in constraints, midcourse maneuver model,

improved refraction model) to be used for the Stlmmary

Analysis; however, some improvement will also be real-

ized from combining the results of the Mariner (Venus
and Mars) and the other Ranger flights for a consistent

solution of the physical constants (G3I,, GMc, REM,

and tracking station locations). Also, data such as TV

pictures of the spacecraft hmar impact point will be

available as a check on the orbit determination process,
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IIh MIDCOURSE AND TERMINAL MANEUVER ANALYSIS

A. Introduction

The function of the Maneuver Analysis Group (MAG)
of the Flight Path Analysis and Command Team was

fully described in the maneuver part of the Report on

the flight path of Ranger VI (Ref. 10). Summarized

briefly here are the guidelines under which the explora-
tion of maneuver alternatives is carried out for both

standard and nonstandard flight sequences. The con-

straints and restraints imposed are as follows:

I. Mission

a. The impact location must have suitable lighting

conditions at arrival. A precise quantitative criteria

for measuring these conditions is given in Ref. 15

which predicts best results for regions with a light-

ing angle of 50-80 deg.

b. It is desirable to Iand in a mare area not far from

the lunar equator (approximately within ±10 deg)

for compaUbility with the Apollo program.

c. If no suitable impact location can be achieved, it

is desirable to maximize eamera coverage of pre-

viously unphotographed portions of the Moon with

a west-side flyby.

2. Spacecraft and Geometry

a. The magnitude of the corrective maneuver cannot
exceed the maximum available.

b. The Earth-probe-near limb of the Moon angle
must not fall below 15 deg in order to maintain
Earth lock.

c. It is desirable that the flight time be adjusted so

that the automatic preset timer on board the space-

craft will activate the fully scanned cameras no

later than 5 min and no earlier than 45 min prior to

impact.

d. The angle that the roll axis of the spacecraft makes
with the probe-Earth line should not be less than

40 deg during the entire midcourse maneuver se-

quence. Violation of this constraint may or may not

result in loss of telemetry during this critical time.
Coordination with the Spacecraft Performance

Analysis and Command Group (SPACG) is required

in flight to determine the severity of the loss, if

any, should the null cone be entered. If (c) and

(d) may not be simultaneously attained, the timer

takes preference over the telemetry.

e. It is desirable that both the midcourse and terminal

phases occur well within a Goldstone viewing

period.

f. In the terminal maneuver sequence the second

pitch turn may not be less than -47 deg. In

addition, it may not be greater than ÷ 55 deg if

accurate roll stabilization is required.

Figure 30 shows several of these constraints mapped onto

the B plane. The MAG is further able to evaluate in real

time, during the execution of the midcourse maneuver

sequence, the consequence of any roll and pitch (with

some assumed velocity magnitude increment) should

telemetry indicate that the turns being executed are

significantly different from those commanded. The evalu-

ation, using linear analysis, estimates target parameters

for the maneuver being performed and weighs these

against the target parameters for the traiectory with no
midcourse perturbation. In carrying out the evaluation,

a representative from the JPL Space Sciences Division is
consulted before the recommendation is made as to

whether or not the maneuver is to be inhibited and the

spacecraft returned to its cruise mode by sending real-

time command (RTC) 8.

The investigation as to the most desired terminal ma-
neuver can be broken into four main possibilities:

a. The nominal terminal maneuver, which aligns the

primary optical axis of the TV subsystem along the

velocity vector at the point of impact by perform-

ing in sequence a pitch, a yaw, and a second pitch.

b. The optimum terminal maneuver, which seeks to

make the optimum trade-off between camera smear

due to misalignment between the cameras and the

velocity and the viewing geometry.

c. A restricted maneuver, which pitches the spacecraft

an amount equalling the algebraic sum of the first

and second pitch computed in (a), above, thus in-

creasing reliability.

d. No terminal maneuver at all, which further in-

creases reliability.

The constraints on the midcourse maneuver mentioned

above, apply here also in choosing the proper terminal

maneuver. Figures 31 and 32 depict the midcourse roll-

pitch turn and the terminal pitch-yaw-pitch turn se-

quences.
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Fig. 30. Ranger mldcourse maneuver
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Fig. 31. Ranger terminal maneuver

Fig. 32. Capability ellipse of target parameters 16 hr after injection
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B. lnflight Maneuver Considerations

Among the various sites considered as a destination for

RangerVII for the July 28, 1964 launch, the northern part

of Mare Nubium at 11 deg South latitude and 21 deg

West longitude was selected as most desirable. TM

With the computation of the first orbit early in the

mission, it became clear that the most desired impact

point could be achieved with much less than the total

60 m/sec capability of the midcourse rocket motor. The

magnitude of the correction needed remained the same,

as the orbit estimation was refined prior to the midcourse

maneuver. The orbit upon which the final midcourse

maneuver computation was based was the nominal pre-
midcourse orbit. Table 24 shows the estimate of the

arrival parameters of the nominal premidcourse orbit,

the target parameters of launch, the desired impact

parameters prior to midcourse, and the required change

in the terminal conditions. Note that the target point at

launch differs by 1700 km from the target point at mid-

course, the difference being that the target point at

launch is chosen so as to optimize the probability of

impacting in the visible lighted portion of the Moon

should a spacecraft malfunction preclude a midcourse

maneuver, while the target point at midcourse is chosen

by the criterion outlined above. The ellipse shown in

Fig. 33 centers on the estimate of the target parameters

from the nominal premidcourse orbit and describes the

total range of the ability to alter these parameters with

the 60 m/sec capability of the midcourse rocket.

A salmmary of statistics of dispersion at the target for

the maneuver required is given in Table 25. Listed are

the 1-_ values for the SMAA and SMIA of the dispersion

ellipse in the B plane along with the uncertainty in time

of flight. These quantities are given as contributed by

orbit determination uncertainties, maneuver execution

uncertainties, and the combined contribution.

lOLetter dated June 18, 1964 from E. A. Whitaker to D. E. Willing-
ham of JPL describing Ranger VII landing sites for the July
launch window.

Table 24. Maneuver target conditions

II'RT, km

II'TT, km

TF,_' hr

Aiming point

at launch

222

75

68.2

Premaneuver

orbit

759

--3799

67.23

Desired

arrival

point

820

1607

68.09

Correction

required

61

5406

0.86

x

m

-8 - --

\

i

/_- __

18 -t6 -12 -8 -4 0 4 8 I;_

B-TT, km x 10 3

Fig. 33. Ranger VII constraints mapped onto the

B plane

The flight time of Ranger VIIwas to have been adjusted

so that impact would occur 30 min after the backup clock
turned on the channel cameras. The maneuver to achieve

the impact point and the desired flight time, however,

violated the nominal antenna constraint angle of 40 deg.

Because of the particular antenna radiation patterns and

the particular rotations to be performed by the spacecraft,

the number of channels and the time spent by each in the

antenna nulls could be reduced by reducing the time

from camera activation to impact. Several maneuvers for

varying arrival times were computed; each was examined

in detail by the SPACG for expected telemetry loss. A

flight time with impact occurring 18 min after automatic

camera turnon was ultimately decided upon. If, at this

time, no terminal orienting maneuver were made, the
lunar terminator would be within the field of view of

the B camera, thus giving the cameras a wide range of

surface illumination. The desired time of flight from

injection to impact would be 68.09 hr.

Table 25. Expected target dispersions from orbit
determination and midcourse maneuver

execution errors

10"

Semimajor axis, km

Semiminor axis, km

Flight time uncertainty, sec

Orientation -- angle from

-Ji-T ax_s and T 10 -_R, deg

Orbit

deter-

mination

14.6

6.3

5.2

6.9

Maneuver

execution

45.7

35.9

31.4

--83.9

Combined

47.7

36.8

31.9

--88.3
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Having determined the desired target parameters at

approximately 3 hr prior to the initiation of the maneuver

at 07:27:00 GMT, the final computation was made using

the latest determination of the orbit. The resulting re-

quired maneuver parameters are entered in Table 26.

Table 26. Commanded maneuver

Roll turn

Pitch turn

Velocity increment

Magnitude

5.56 deg

-- 86.80 deg

29.89 m/sec

Duration, sec

25

392

48

Initiated

at GMT

10:00:44

10:10:09

10:27:09

Well before the maneuver was to be executed, consid-

eration was given to the possibility of stopping the

maneuver sequence with RTC-8, which interrupts the

maneuver and returns the spacecraft to its cruise mode

attitude, should a malfunction occur during the turning

sequence of the midcourse maneuver. This decision of

whether or not to halt the maneuver is particularly diffi-
cult to make in real time because once the maneuver is

stopped, a period of 10,000 sec must elapse before a

second attempt is undertaken. This delay due to the

recycling period presents the possible problem of having

to perform the maneuver over an overseas station with

the further thought that the same malfunction that oc-

curred in the first attempt might occur in the second

attempt. Furthermore, the delay decreases the capability

of the midcourse motor. Taking these considerations into

account, the MAG was then prepared to evaluate in real

time the direct telemetry readings on the duration and

polarity of the turns, assuming the correct motor burn.

Fortunately, such preparation was never utilized since

the measurements observed in real time during the per-

formance of the maneuver all had the correct polarity

and, to within the accuracy of these measurements, were

of the exact duration commanded. This, coupled with

the real-time doppler reduction discussed elsewhere in

this Report, gave almost instant verification that the

maneuver had been executed correctly.

After subsequent tracking and determination of the

postmaneuver orbit showed that the correction to the

trajectory was indeed very close to that desired, consid-

eration was given to performing a terminal orienting

maneuver. Prior to computing a terminal maneuver the

best estimate of the impact parameters was as follows:

Latitude of impact 10.84 deg South

Longitude of impact 20.46 deg West

GMT of impact 31 day 7 mo 64 yr 13 hr 25 min 44 sec

Automatic camera turnon 31 day 7 mo 64 yr 13 hr
9 min 0 sec

Figure 34 depicts the impact geometry with the cam-

eras in the cruise mode orientation. The C vector repre-

sents the central pointing direction of the four P cameras,

A and B represent the pointing directions for the 25 and

8.4 deg field of view F cameras. The nominal terminal

maneuver, if performed, would have aligned the C vector

with the impact velocity vector. In the cruise mode the C

vector was 6.8 deg from the velocity vector, and with the

path angle shown of 64.1 deg, an impact velocity of 2.62

km/sec, and a shutter speed of 2 msec, the resultant

blurring due to camera motion was 0.8 m. That is, the

center of the field of view at the time the shutter closed

would be observing a point on the surface 0.8 m away

from the point viewed at the time the shutter opened.

This is an acceptable level of blur; an amount nine times

this figure could probably be tolerated and still meet

mission objectives.

Examination of the expected picture quality and cover-

age obtained with various proposed terminal maneuvers

revealed that improvement, if any, would be negligible.

Adding to this the consideration of greater reliability by

not changing the attitude of the spacecraft, the decision

not to perform a terminal maneuver was reached.

To
/ 8 ,.o

ro su.

34. Approach geometry with no terminal maneuver
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C. Comparisonof Commanded and Actual
Maneuver

This section examines quantitatively the midcourse
maneuver execution errors in terms of effective pitch and

yaw pointing errors and midcourse motor shutoff errors,
and the uncertainties associated with the estimates of

these errors.

Using the estimate of the executed maneuver obtained
from Section II F 2, the estimated errors may be sum-

marized as follows:

Estimated err, or in yaw: - 2.04 mrad or - 0.117 deg

Estimated error in pitch: 0.83 mrad or 0.047 deg

Estimated error in velocity magnitude: - 0.073 m/sec

Mapping these errors to the target results in a miss of
18.0 km in B.RT and 17.1 km in B'TT and 19 sec in

time of flight. The estimated errors compare with the

expected standard deviation for the maneuver performed
as follows:

1 - _y_w = 7.6 mrad

1 -- (roitL,h = 3.7 mrad

1 -- _,e_. meg. = 0.8 m/sec

The uncertainties associated with these estimates are 1.29

mrad, 0.19 mrad, and 0.0087 m/sec, respectively.

Some of the errors involved in executing the maneuver

may be accounted for in postflight analysis. These errors

consist of limit cycle errors in roll, pitch, and yaw, and

resolution errors in the roll and pitch commanded and

the magnitude of the velocity added. If these identifiable

error sources are removed, then the resulting estimate in
the errors is as follows:

Estimated error in yaw with identifiable error

sources removed: -2.12 mrad (- 0.122 deg)

Table 27. Data used in maneuver error computations

Roll, deg Pitch, deg Yaw, deg

Ideal turn 5.563 -- 86.803

Resolution error -- O. 103 0.053

Limit cycle error 0.103 0.126 --0.092

Ideal velocity magnitude _ 29.7704 m/see.

Resolution velocity magnitude error _ 0.0914 m/see.

_: (esHmated midcourse velocity vector In m/sec)_-{--25.063, --15.223,
--6.164]

[0.31406381E- 10- 0.92115033E -- 10 0.18141402E --i 1
A v _ 0.32439815E --9 --0.60889906E

0.11959307E

Table 28. Ranger VII maneuver execution error estimates'

Estimated

error

Standard

deviation of

expected error

Estimated

error

Standard

deviation of

expected errors

Standard

deviation of

the error in

the estimate

mrad

--2.04

7.6

--2.12

5.6

1.29

Yaw

deg

--0.117

0.436

0.122

l.

ratio

to

standard

deviation

0.27

mrad

0.83

3.7

3.96

3.1

P;tch

deg

0.047

0,212

0.227

ratio

to

standard

deviation

0.22

Velocity, magnitude

ratio

to

m/sec standard

deviation

0.41

0.18 ----

0.51

0.16 ----

--0.073

--0.082

0.321

0.074

0.38

0.19

0.178

0.011

1.28

0,0037

All error

sources

included

All

identifiable

error

sources

removed

I Applicable

to both sets

of results
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Estimated error in pitch with identifiable error

sources removed: g.96 mrad (0.227 deg)

Estimated error in velocity magnitude with
identifiable error sources removed: 0.16 m/sec

Table 27 shows the data used to arrive at all of the re-

sults which are then summarized in Table 08.

The estimate of the velocity added at mideourse Vx,
and the covarianee matrix of uncertainties A_. associated

with it were obtained from the best orbit determination.

In this estimate of V_,; tracking data alone were used (no

use being made of the spacecraft's maneuver doppler

data). (Further details of this orbit appear elsewhere in

this Report.) G. D. Pace was the source 1' used for esti-

mating the value of the standard deviation for the pitch

and yaw pointing error and for the velocity magnitude

error, while estimates for the resolution and the limit

cycle errors were obtained from R. E. Hill. _-0

Again, as in Ranger VI, the maneuver happened to be

initiated near the zero crossing of the roll limit cycle,

thus appreciably reducing the chief contribution to the
standard deviation of maneuver execution errors.

**G. D. Pace, "Ranger Block III Midcourse Execution Capabilities,"
October 10, 1963 ( internal communication).

I'-'R. E. Hill, "Ranger VII Attitude Control Flight Performance,"
August 7, 1964 (internal communication).
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IV. RANGER Vll TRAJECTORY

A. Launch Phase

Ranger VII was launched from ETR at Cape Kennedy,

Florida on Tuesday, July 28, 1964 using an Atlas D�
Agena B boost vehicle. Launch occurred at 16:50:07.873

GMT with an inertial launch azimuth of 96.6 deg East of
North. After liftoff, the booster rolled to an azimuth of

97.1 deg and performed a programmed pitch maneuver

until booster cutoff. During sustainer and vernier stages,

adjustments in vehicle attitude and engine cutoff times

were commanded as required by the ground guidance

computer to adjust the ahitude and velocity at Atlas

vernier engine cutoff. After Atlas-Agena separation, there

was a short coast period prior to the first ignition of the

Agena engine. At a preset value of selected velocity in-
crease, the Agena engine was cut off. At this time the

Agena-spacecraft combination were coasting in a nearly

circular parking orbit in a southeasterly direction at an

altitude of 188 km and an inertial speed of 7.80 kin/see.

After an orbit coast time of 29.97 rain, determined by

the ground guidance computer and transmitted to the

Agena during the Atlas vernier stage, a second ignition

of Agena engine occurred. Eighty-nine seconds later the

Agena was cutoff, injecting the Agena-spacecraft combi-
nation in a nominal Earth-Moon transfer orbit. The launch

phase ascent trajectory profile is illustrated in Fig. ,35,

while a sequence of events from launch to acquisition of
the Earth by the spacecraft is shown in Fig. 86.

B. Premaneuver Cruise Phase

Injection (second Agena cutoff) occurred at 17:20:01

GMT, over the western coast of South Africa at a geo-

centric latitude and longitude of 12.89 and 15.07 deg,
respectively. The Agena-spacecraft were at an altitude

of 292 km and traveling at an inertial speed of 10.949

km/sec. One minute and 32 sec after injection the Agena-
spacecraft combination entered the Earth's shadow. The

Agena separated from the spacecraft 2 min 85 sec after

injection, performed a programmed 180 deg yaw ma-
neuver, and ignited its retrorocket. The retrorocket im-

pulse was designed to eliminate interference with the

spacecraft operation and reduce the chance of the Agena

impacting the Moon. Tracking data indicated that the

Agena would pass the upper trailing edge of the Moon

at an altitude of 3660 km about 3 hr after Ranger VII impact.

Ranger VII left the Earth's shadow 40 rain 5 sec after

injection for a total shadow duration of 38 rain 33 sec.

VERNIER ENGINE
CUTOFF --

SUSTAINER
ENGINE
CUTOFF --

200 '

180

160 "

E 140

w" ,_o /
I00

I-- 80

I--
_j 60

40

20

o /

\

0

AGENA
CUTOFF

I000

PARKING SECOND AGEAIA

5000

600,

RANGE, nm

FIRST ,4GENA

IGNITION

BOOSTER ENGINE
CUTOFF

-- BURN

..... COAST

Fig. 35. Ascent trajectory profile

AFRICA-

7000
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CUTOFF
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_. 15,16

I LAUNCH IT_

CUTOFFANOSE AR. I0

5 SUSTAINER CUTOFF _....... jF'--7.8,9
4 VERNIER CUTOFF

5 SHROUD EJECTION LAUNCH 5

6 AGENA SEI_ARATION I

7 FIRST AGENA IGNITION
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9 SECOND AGENA IGNITION

I0 SECOND AGENA CUTOFF {INJECTION}

I 1 SPACECRAFT SEPARATION

12 START AGEN,_ RETROMANEUVER

15 COMPLETE AGEN.4 RETROMANEUVER

14 FIRE AGENx] RETROROCKET

15 SPACECRAFT SUN ACQUISITION

16 SPACECRAFT EARTH ACQUISITION

× \

Fig. 36. Sequence of events to Earth acquisition

2C_

Sun acquisition had been initiated 9 min 58 see prior to

leaving the Earth's shadow. Five minutes after leaving
the Earth's shadow the Sun was acquired. Within an

hour after iniection , the spacecraft was receding from

the Earth in an almost radial direction with decreasing

speed. This reduced the geocentric angular rate of the

spacecraft (in inertial coordinates) until, at 1.4 hr after
injection, the angular rate of the Earth's rotation ex-

ceeded that of the spacecraft. This caused the Earth's

track of the spacecraft (Fig. 37) to reverse its direction

from increasing to decreasing Earth longitude. Plots of

geocentric distance and inertial speed for Ranger VII as

well as Earth-Probe-Sun (EPS), Sun-Probe-Moon

(SPM), and Earth-Probe-Moon (EPM) angles as a func-

tion of time from launch are presented in Figs. 38 through
40.

Final analysis of premidcourse tracking data showed

that without a correction the spacecraft would have

impacted the back side of the Moon at a selenocentric

latitude and longitude of -12.4 and 201.2 deg, respec-

tively. The transit time from injection to impact would
have been 67.396 hr.

C. Midcourse Maneuver Phase

In order to alter the trajectory so as to impact a selected

aiming point at a selenocentric latitude of - 1I deg and

longitude of -21 deg, midcourse maneuver calculations
indicated a requirement of 29.89 m/sec increment of

velocity (60 m/sec maximum capability). In addition,

this correction was selected to adjust the flight time from

injection to impact to be 68.09 hr, thus allowing the TV

camera backup turn on clock to be utilized as designed.

To properly align the thrust direction of the midcourse

motor for the burn, a +5.56 deg roll turn and -86.80

deg pitch turn were required. The midcourse motor was

ignited at 10:27:09 GMT on July 29, 1964 when the

spacecraft was at a geocentric distance of 169,000 km

and traveling with an inertial speed of 1.786 km/sec
relative to Earth. At the end of a 50 sec burn of the

mideourse motor, the geocentric distance had increased

to 169,075 km, and the inertial speed relative to Earth

had decreased to 1.756 km/sec. Analog data received at

Goldstone and relayed to the Space Flight Operations
Facility (SFOF) at JPL positively indicated that the
midcourse maneuver and motor burn had been executed

precisely. This was further verified by the observed
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Fig. 39. Probe geocentric velocity vs time from launch

doppler data being essentially the same as those pre-
dicted. Injection and encounter conditions for the pre-

midcourse orbit are given in Table 29. Terms used in
Table 29 are defined in Table 80.
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Fig. 40. Earth-probe-Sun (EPS}, Sun-probe-Moon

(SPM), and Earth-probe-Moon (EPM) angles
vs time from launch
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D. Postmaneuver Cruise Phase

Following the mideourse maneuver the spacecraft re-

acquired the Sun and Earth, thus returning to the cruise

mode. At about 63 hr after in_ection and at a geocentric

distance of 355,300 km the spacecraft's inertial speed
relative to the Earth reached a minim_zm value of 0.850

kin/see. At this point, the spacecraft was about 28,300 km

from the lunar surface with an inertial speed of 1.36

kin/see relative to the Moon. Because of the hmar gravi-

tational field the spacecraft's velocity began to increase.

Postmidcourse tracking data resolved the trajeetory's

lunar encounter conditions to a high degree of accuracy,

with the lunar impact occurring at a selenocentric lati-

tude and |ongitude of -10.70 and -20.67 deg, respec-

tively, with a flight time of 68.097 hr from iniection.

The encounter conditions along with the corresponding

postmidcourse initial conditions are presented in Table

31. The geocentric spatial trace of the trajectory from

injection to impact is illustrated in Fig. 41.
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Table 29. Ranger VII premidcourse orbit

Initial conditions"

July 28, 1964; 17:19:56 GMTEpoch

Earth fixed sphericals

R

0

V

Y

or

Inertial Cartesian

x

Y

z

i

Orbital elements

o

e

i

f_

_o

/;

6567.6447 km

--12.677893 deg

14.648313 deg

10.533192 km/sec

1.3797469 deg

117.37653 deg

--4833.6123 km

--4206.2479 km

--1441.3998 km

7.0601073 km/sec

--6.8712135 km/sec

--4.7797462 km/sec

269557.04 km

0.97564865

28t955996 deg

17.040849 deg

204.26939 deg

2.6875478 deg

Impact parameters

Impact epoch

Selenocentrlc latitude

Selenocentric longitude

Time of flight from injection

g
B • T d

B • R d

July31,1964;12:43:40.933 GMT

--12.166318 deg

203.40645 deg

67.394 hr b

3873.4142 km _

--3801.0655 km

745.14347 km

"See Table 30 for definition of terms.

blO" uncertainty of 5.2 sec

_1o" uncertainty of 15.9 km

dl. T and B. R are referenced to the true lunar equator Isee Appendix A).

For Ranger VIf work, the true lunar equator is used as the reference plane. If N

is o unit vector in the lunar North direction, then T _ S! X N and R z S/ X T.

Table 31. Postmidcourse orbit of Ranger VII

Postmidcourse conditions"

July 29, 1964; 10:27:58 GMTEpoch

Earth-fixed sphericals

R

o
0

V

Y

_r

Inertlal Cartesian

x

Y

z

Orbital elements

a

e

i

/J

169075.12 km

2.7383859 deg

277.82480 deg

12.070912 km/sec

8.1207516 deg

270.95862 deg

156674.52 km

63041.633 km

8077.6773 km

1.4342616km/sec

0.97257020 kin/see

0.28116151 km/sec

244087.05 km

0.97401691

28.707653 deg

16.908152 deg

203.78266 deg

161.92552 deg

Impact parameters

Impact epoch

Selenocentric latitude

Selenocentric longitude

Time of flight from injection

B
g • T d

B • Rd

July 31, 1964; 13:25:48.724 GMT

-- 10.701742 deg

-- 20.66861 deg

68.0966 hr h

1811.9285 km _

1623.9736 km

803.61342 km

•See Table 30 for definition of terms.

blo" uncertainty of 1.0 sec

elO" uncertainty of 14.7 km

dR • T and B • R are referenced to the true lunar equator (Appendix A). For

Ranger VII work, the true lunar equator is used as the reference plane. If N

is a unit vector in the lunar North direction, then T _ $1 _ N and R z- S! _ T.

Table 30. Definition of terms

Parameter Definition (Earth as central body)

R

0

V

Y

x, ¥, z

Probe radius distance, km

Probe geocentric latitude, deg

Probe East longitude, deg

Probe Earth-fixed velocity, km/sec

Path angle of the probe Earth-fixed velocity vector

with respect to the local horizontal, deg

Azimuth angle of the probe Earth-fixed velocity vector

measured East of true North, deg

Vernal equinox Cartesian coordinates in a geocentric

equatorial system. The origin is the center of the cen-

tral body. The principal direction (x) is the vernal equi-

nox direction of date, and the principal plane (x,y)

Parameter DefiniHon (Earth as central body)

x, y, z

(Cant'd)

_,_,_

is the Earth equatorial plane of date. z is along the

direction of the Earth's spin axis of date, km

First time derivatives of x, y, and z, respectively, i.e.,

Cartesian components of the probe space-fixed velocity

vector, kin/see

Semimajor axis, km

Eccentricity

Inclination, deg

Longitude of the ascending node, deg

Argument of perlcenter, deg

True anomaly, deg
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E. Encounter Phase

During the encounter phase the spacecraft raced

toward impact with increasing acceleration due to the

pull of the lunar gravity field. This effect is shown in

Fig. 42 in which the Banger VII trajectory trace to lunar

encounter is compared with a hypothetical Banger VII

trajectory resulting from a massless Moon. One hour

before impact, tile speed of the probe relative to the

Moon had increased to 1.551 km/sec and was at a

hmar altitude of 6390 kin. No terminal maneuver was

needed at this time to realign the TV cameras' pointing
direction.

About 45.5 min before impact, the spacecraft crossed

the hmar equator at an altitude of 49:?_3 kin. At 13:08:36

GMT at 21_6 km above the lunar surface, F channel full

power was verified. At 13:12:09 CMT and at 1723 [an,

P channel fnll power was also verified. Minutes later at

1:3:25:50 GMT on July 31, 1964, Banger VII crashed into

what was to be named the hmar "Mare Cognitum" at an

impact speed of 2.616 km/sec and at a path angle of

64.1 deg. The spacecraft had encountered the Moon in

a direct motion along a hyperbolic trajectory with the

incoming asymptote direction at an angle of -5.57 deg

to the lunar equator, and the orbit plane inclined 26.84

deg to the lunar equator.

The trace of the trajectory on the hmar surface from

injection to impact is given in Fig. 43, while the traces of

the hmar approach portions of the premidcourse and

postmidcourse orbits are illustrated in Fig. 44. The

probe's geocentric distance and velocity are given in
Figs. 45 and 46, respectively, for the last few hours of

flight. The selenocentric altitude and velocity are given

in Figs. 47 and 48, and the EPS, SPM and EPM angles

for the last hours of flight are in Fig. 49.

A study of the Banger VII trajectory can be made by

examining the detailed trajectory printout (Appendixes B

and C). Appendix B contains the trajectory listing for the

premidcourse orbit from the initial epoch to the mid-

course epoch and a hmar impact printout. Appendix C

contains the trajectory listing for the postmidcourse orhit

from mideourse to lunar encounter. Appendix D, Table

D-I, is a key to the trajectory printout. Table D-2 con-

tains the definitions of the trajectory printed quantities.

Constants and conversion factors used in Ranger VH tra-
jectory computation are listed in Table D-3. The miss

parameter B, used to measure the miss distance for the

hmar trajectory, is defined in Appendix A.
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V. ANALYSIS OF AIR FORCE EASTERN TEST RANGE TRACKING DATA

A. Introduction

For the Ranger missions, the AFETR is responsible for

providing classical orbital elements for both the parking

and transfer orbits, and for providing initial acquisition
information to the DSIF tracking stations. These cal-

culations are performed on an IBM 7094 computer

located at AFETR using Agena vehicle tracking data

obtained from the downrange AFETR tracking stations.

Results of these calculations are transmitted to the JPL

SFOF in Pasadena. The acquisition information is relayed

to the DSIF stations, and the initial orbital elements are

used in the JPL orbital calculations.

In addition to fulfilling these requirements, AFETR

transmits tracking data obtained during the parking orbit,
transfer orbit, and Agena postretro orbit to the SFOF.

The parking orbit data are very useful for detecting non-
standard flight conditions, and the transfer orbit data are

Table 32. AFETR and NASA station locations a

Controlling Latitude Longitude Radar
Station name

agency deg deg type

Antigua

Ascension

Bermuda

Carnarvon

Pretorla

AFETR

AFETR

NASA

NASA

AFETR

17.0N

7.9S

32.2 N

24.7 S

25.8 S

298.2 E

345.6 E

295.3 E

113.7 E

28.3 E

FPQ-6

FPS-16

FPS - 16

FPQ-6

FPS- 16

ISe, e Ref. 16.

used during flight operations to verify the initial orbital

estimates based on DSIF data. Agena postretro data are

important for verifying Agena retrofiring, and are further

used to establish the Agena vehicle postretro orbit.

During this mission, AFETR stations tracked the

RangerVIIAgena vehicle from launch until it was lost by

Pretoria 8 min after Agena retrofiring. Additional tracking

data were supplied by two National Aeronautics and

Space Administration (NASA) stations located at Ber-

muda and Carnarvon, Australia. The names, locations,

and radar types for the AFETR and NASA stations are

given in Table 32. Table 33 summarizes the tracking data

coverage provided by these stations.

B. Acquisition Information

Twenty-four minutes of initial acquisition information

was provided for DSIF Stations 41, 51, and 59, based on

the actual parking orbit and nominal second Agena burn.

Shortly after injection, this information was updated for

100 min, based on the actual transfer orbit. These pre-

dictions included pointing angles, receiver doppler detec-

tor output for both one-way and two-way doppler, and

the ground station transmitter reference frequency re-

quired to establish uplink lock with the spacecraft. A

comparison between the AFETR predicted pointing

angles and the actual tracking angles showed that the

predicted values were well within the beam width of all
station antennas.

Table 33. Tracking station data coverage

Station

name

Bermuda

Antigua

Ascension

Pretorla

Pretoria

Carnarvon

Mission

phase

Parking

orbit

Parking

orbil

Parking

orbit

Preretro

orbit

Postretro

orbit

Postretro

orbit

GMT

16:58:42

17:00:00

17:11:12

17:2 i :30

17:29:12

17:35:12

Start data

Range, km

905

950

1424

1245

5421

5161

Elevation,

deg

8.0

7.2

1.4

6.3

9.6

22,4

GMT

17:01:12

17:02:48

17:15:30

17:29:06

17:37:06

18:04:4B

End data

Range, km

1,656

1,600

1,281

3,683

7,761

11,153

Elevation,

deg

1,2

0.0

0.0

9.8

1.1

88.1

Maximum

elevation,

deg

8.0

7.2

4.0

27.2

9.6

88.1

Number

oF data

points

26

28

44

74

77

241
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C. Analysis of Parking Orbit Data

In the parking orbit phase, angular and range data

were obtained by Antigua, Ascension and Bermuda.

During flight operations, only Antigua data were used for

the parking orbit calculation made at ]PL. Numerical

values for the parameters in this solution are given in

Table 34, column 3. These values are in good agreement
with orbital elements obtained from the AFETR solution

seen in column 2, except for _ (longitude of ascending

node) and o, (argument of perieenter passages). Table 35

shows the number of data points and associated statistics

for this caleulation. The residuals, observed minus com-

puted, may be seen in Fig. 50.

For the postflight analysis an orbital estimate was

made using data from Ascension and Bermuda only. The

data points used and the associated statistics are given in

Table 36. Bermuda angular data were not used for this

calculation, and it was necessary to correct the ranging

Table 34. Parking orbit parameter solutions

(Epoch = 16 hr 58 min 32.00 sec)

Orbital Orbit reported Real time Post analysis

parameter by ETR" (2) orbiP [3} orbit _ (4}

Re, km

_o, cleg

_.o, deg

Vo, km/sec

_Yo, deg

ao, deg

o, km

C

i, deg

_, deg

_u, deg

C_, km/sec z

6561

24.660

299.336

7.386

--0.002

106.315

6575.9

0.002372

28.826

16.980

120.906

--60.62

6559.7937

25.031393

297.90737

7.3827313

0.038837308

105.64363

6572.9758

0.001467387

28.854379

16.194773

20.027

--60.64

6560.7722

25.035432

297.91529

7.3820695

--0.028649228

105.633888

6570.5272

0.0015632628

28.828694

16.989216

136,34901

-- 60.66

IEpoch from ETR z 16 hr 58 mln 52.9 $ec. Orbit based on best data set(s) selected
from various tracklng stations.

bOrblt from Antigua data only (calculated at JPL).

eOrbit from Bermuda and Ascension (calculated at JPL),

Note: the ETR orbit Ts receTved prTor to obta[nlng the solution shown in column 3.

Table 35. Inflight parking orbit data statistics

Station

name

Antigua

Data type

Range, m

Azimuth, deg

Elevation, deg

Number

of points

used

15

23

23

Standard

deviation

5

0.0080

0.0437

Mean

16.1

0.0000

0.0202
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Fig. 50. Antigua parking orbit residuals

data values to account for range reference oscillator
timing errors? :_The number of points and the associated

statistics are given in Table 36, and the residual plots

may be seen in Figs. 51 and 52. Parameter values, given

in Table 34, column 4, show good agreement with the
two real-time orbital solutions seen in columns 2 and 3

of the Table. The solutions for argument of pericenter

passage do not appear consistent. However, this param-
eter is not well de_ned for this orbit due to the near zero

values for both the eccentricity e and path angle yo.

Using these data, the latitude and longitude of the Ber-

muda tracking station were determined. This solution

13This type of error is apparently a characteristic of the C-band pulse

radar systems used by these AFETR and NASA stations ( Ref, 16),
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Table 36, Postflight parking orbit data statistics

Station

name

Bermuda

Ascension

Data type

Range, m

Range, m

Azimuth, deg

Elevation, deg

Number
Standard

of points
deviation

used

20 16

32 7

32 0.0187

31 0.0185

Mean

2.85

1.53

0.0000

0.0031

shows good agreement with the solution obtained during

the Ranger VI mission. These results may be seen in
Table 37.

When a combined orbital calculation was made using

data from all three stations, the Antigua data appeared
to be somewhat inconsistent with the data from the other

two stations. This is still being investigated.
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4

Table 37. Bermuda station coordinate solutions

Nominal Ranger VI

Coordinate value _ solution, deg

Latitude 32,1709 32.170257

± 0.0004

Longitude 295.3465 295.34705

-.r- 0.0007

Ranger VII

solution, dog

32.177880

_---0.0129

295.35219

---+0.0t08

Ranger VI--

Ranger VII,

deg

--0.00752

--0.00514

aSee Ref. 16.

D. Analysis of Agena Preretro Transfer Orbit

Tracking Data

Preretro tracking data were received from Pretoria

from 17:21:30 to 17:29:06 GMT July 28. These data were

used during flight operations to determine the Agena

transfer orbit. This solution agreed very well with the

transfer orbit solution previously reported by AFETR.

In addition, portions of the Pretoria data were used in the

JPL orbitaI calculations to verify the initial orbit esti-
mates based on DSIF data.

In the postflight analysis, a comparison between the

best postflight estimate of the premaneuver orbit based

on DSIF data only and the estimate based on the Pretoria

data showed the two solutions to be in remarkably good

agreement. The values of the parameters for these solu-

Table 38. Transfer orbit and postretro Agena retro

orbit parameter solutions

(Epoch = 16hr 19min56sec]

Orbital ETR orbit ETR postretro
DSIF orbit

parameter lPretorlal orbit lPretoria)

Ro, km

(ha, deg

_,o, deg

Vo, km/sec

'7o, deg

°'o, deg

a, km

e

i, deg

f_, deg

co, deg

C3, (km/sec) =

6567.6442

--12.677881

14.648304

10.533192

1.3797452

117.37655

269557.25

0.97564866

28.956008

17.0450877

204.26936

--1.4787266

6567.4832

-- 12.675307

14.645455

10.533181

1.3787070

117.36825

269050.88

0.97560342

28.947857

17.034816

204.27300

-- 1.4815107

6566.0807

--12.738016

146.90039

10.520717

1.4308913

--117.32460

223732.21

0.97066925

28.935328

16.935673

204,31778

--1.7816077

Table 39. Preretro orbit data statistics

Station Number of Standard

Data type Mean
name points used deviation

Pretarla Range, m 47 10 1.07

Azimuth, deg 65 0.0082 0.0000

Elevation, deg 65 0.0091 --0.00381

tions may be seen in Table 38, columns 2 and 3. Tracking

data statistics for the Pretoria estimate are given in

Table 39, and the residual plots may be seen in Figs. 53
and 54,
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E. Analysis of Agena Postretro Tracking Data

Age_ postretro tracking data were received from

Pretoria and Carnarvon. An estimate of the Agena post-

retro orbit was made using only Pretoria data. This solu-

tion revealed that the Agena vehicle would miss the

Moon's surface by 3660 km and go into a heliocentric

orbit. Parameter values for this estimate are given in

Table 38, column 4. The number of points and associated

statistics are given in Table 40, and the residual plots

may be seen Figs. 55 and 56.

Table 40. Postretro orbit data statistics

Station

Data type
name

Pretoria Range, m

Azimuth, deg

Elevation, deg

Number of

points used

25

45

45

Standard

deviation

38

0.0143

0.0299

Mean

1.17

0.0000

--0.0150
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A combined estimate based on both Pretoria and

Carnarvon data has not yet been satisfactorily made

(apparently due to an error in the station coordinates at

Carnarvon). The Carnarvon data appeared to be rela-

tively noise free, but a good estimate of the data accuracy

is not possible at this time.

F. Conclusions

The Pretoria tracking data were very useful during

flight operations for verifying the initial orbit estimates

based on DSIF data. It is anticipated that these data will

be more fully utilized in conjunction with the DSIF data

as continued confidence is obtained from flight experience.
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Vl. DEEP SPACE INSTRUMENTATION FACILITY TRACKING OF RANGER VI!

A. General Information

The DSIF is primarily composed of various tracking
stations located around the world and interfaces which

connect these tracking stations with the main control

center at JPL. The names and locations of the DSIF

stations employed in the Ranger VII mission are given in

Table 41. Since Station 71, located at Cape Kennedy, does

not obtain postinjection tracking data, it is not listed in

Table 41. This station performs the vital task of prelaunch

checkout of the spacecraft radio, telemetry, and TV

systems. It also provides spacecraft frequencies to the

Tracking Data Analysis Group at the SFOF for use in

computing acquisition predictions. Detailed characteris-
tics of the stations are available elsewhere. TM

Table 42 shows the nominal view periods of the space-

craft to the DSIF stations during the course of the

mission. Rise and set times (in GMT) refer to that time at

which the spacecraft is at a 5-deg geometrical elevation

angle. Since the spacecraft signal can frequently be

received when the spacecraft is lower than 5 deg, it is
possible that acquisition of the spacecraft will occur

before nominal rise time and loss of signal after nominal

_Jt, t Propulsion Laboratory, Space Flight Operations Plan,Ranger VII,

May 28, 1964 (internal communication ).

Table 41. DSIF station locations

Station Location

12 Goldsione, California

41 Woomera, Australia

51 Johannesburg, South Africa

59 Johannesburg, South Africa

Geodetic

latitude, deg

35.4 N

31.4 S

25.9 S

25.9 S

Astronomic

longitude, deg

116.8W

136.9 E

27.7 E

27.7 E

set time. The modes of operation of the DSIF are identi-

fied as ground modes (GM) and can be seen in Table 43.

During Ranger VII, the DSIF stations provided both

angular and doppler data throughout the mission. Both

data types were used during the early part of the mission,

and the angular data were very useful in obtaining the
initial orbit estimates. For the postflight analysis, only

two-way doppler data were used. Plots of the doppler

residuals for both premaneuver and postmaneuver track-

ing may be seen in Figs. 8 through 24. Relatively large

biases were seen in the angular data from Stations 41

and 51. This is mainly due to angular correction model

errors which, in turn, were caused by recent extensive

equipment changes and RF feed realignment at the angle

tracking stations. New correction coe_cients are being

determined to remove these biases during future missions.

Table 42. NominaP view periods vs actual tracking at DSIF stations

DSIF
Date

Station

July 28, I964 51

59

41

51

July 29, 1964 12

41

51

July 30, 1964 12

41

51

July 31, 1964 12

" Based on 5-deg elevation angle.

bSet occurs on day after rise.

eTime of lunar Imt_act.

Nominal

rise,

GMT

17:21:17

17:21:17

17:36:54

20:42:52

07:11:54

14:38:45

22:00:10

07:20:28

14:59:()8

22:14:05

07:22:02

Nominal

set,

GMT

17:32:00

17:32:00

00:46:21 b

08:28:04 b

18:36:01

01:24:04 h

08:48:32 b

18:59:03

01:31:08 b

08:53:41 b

13:25:50 e

Nominal

view

period

00h10m43 _

00hI0_43 '

07h09_27 _

11h45m12 _

11 h24m07"

I 0h45 m 19 _

10h48m22 _

1 lh38_35 _

10h32m00 =

10h39m36 _

06h03m48"

Acquisition

by

Station

I7:21:38

17:20:50

17:35:24

20:45:50

06:44:10

14:13:55

22:02:45

06:55:30

14:36:03

22:13:17

07:00:56

Loss of

signal by

Station

17:32:55

17:37:53

01:17:00

08:54:29

18:45:35

01:49:00

09:12:03

18:59:49

01:59:00

09:14:37

13:25:50

Actual

view

period

00_I I=17 _

00hl 7_03 *

07h41 m36_

12h08m39s

12h01 m25_

1 lh35m05s

I lh09=18 =

12hO4m19 =

11h22m57 _

11hotm20 =

06h24m54=
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Table43. Groundstationtrackingmodes

This mode description is used to define the station configurotlon.

The code is broken into two parts. The first defines the transmit/

receive mode and the second the antenna feed configuration.

Transmit/receive Antenna feed

GM-0 a No receive (transmit only)

GM- 1 One-way doppler

(receive only)

GM-2 Two-way, one-station

{tra ns mit/receive)

GM-3 Two-way, two-station

nancoherent (receive

only)

GM-4 Two-way, two-statlon

coherent (receive only

with reference signal

from transmit station)

GM.5 Receive only

(no doppler)

0 Not used

1 Horn feed dlplexer

combination

{85-ft D reflector)

2 Tracking feed diplexer

combination

(85-ft D reflector)

3 Acquisition antenna

4 Dipole (6-ft D reflector)

5 Horn feed, no dlplexer

(receive only)

(85-ft D reflector)

aTelemetry will be available in all receive modes except GM-0.

Example: GM-2-1; transm_tt|ng to spacecraft and receiving two-way doppler; horn

feed and d;plexer.

B. Transponder Tracking

1. Premaneuver Phase

Initial acquisition of the spacecraft transponder was

made by Station 59 at 17:20:50 GMT on July 28, 1964.

Two-way lock was immediately established and the servo

system was put in auto track at 17:21:00. Auto track was

terminated at 17:21:39 and the receiver dropped lock at

17:23:12. From this time until the end of the pass

at 17:37:53, the receiver was unable to maintain contin-

uous lock, primarily due to high spacecraft angular rates

and operational procedure difficulties. From this pass

only five 5-sec count two-way doppler points were usable
in the ODP. At 17:28:07 Station 51 switched on their

transmitter, and two-way lock was established at 17:30:14.

Station 51 also experienced difficulty in maintaining con-

tinuous receiver lock due to high angle rates, and the

antenna reached its mechanical limit at 17:31:4 ° . During

this interval, no good two-way doppler samples were
obtained.

At 17:38:48, Station 41 achieved two-way lock in

GM-2-2. They did not get any good doppler samples
until 17:54:00 because of an overloaded counter monitor-

ing the doppler mixer output. This situation arose as a

direct result of a changed configuration in the L-band

receiver following L-S band conversion work and was

easily corrected when discovered. Telemetry event blips

B-2-1 through B-2-4 observed by Station 41 starting at

17:50:00 indicated that solar panel extension had oc-

curred. At 17:53:00 a B-2-1 blip was observed which

indicated the start of the Sun acquisition sequence. Earth

acquisition event blip was noted by Stations 41 and 51.

The first ground station command sequence was trans-

mitted to the spacecraft by Station 41, commencing at

21:15:00. Two "clear" commands were sent followed by
an antenna switchover command which switches the

spacecraft from the low gain omniantenna to the high

gain directional antenna. During the mutual view period

of Stations 41 and 51, transfers of two-way lock were

executed three times. The first transfer, from Station 41

to 51, occurred at 21:58:00. The second transfer, from

Station 51 to 41, occurred at 23:10:00. The third and last

transfer of this pass, from Station 41 to 51, occurred at

24:00:00. Tracking continued without incident until the

maneuver phase began on July 29.

2. Maneuver Phase

At 08:50:00 July 29, Station 12 started transmitting the

midcourse maneuver command sequence. At 09:40:00

Station 12 transmitted the antenna changeover command

which switched the spacecraft back to the low gain omni-

antenna, and at 10:00:00 the maneuver execute command

was transmitted. At 10:27:09, after the programmed

delay, an event blip was observed which indicated mid-

course motor ignition. This was immediately followed by

a decrease in received doppler frequency, as predicted.
The decrease continued until motor cutoff, and then the

observed doppler started to rise slightly, again as pre-

dicted. A plot showing predicted doppler and observed

doppler during the maneuver period may be seen in

Fig. 57.

3. Postmaneuver Phase

Following the maneuver, the spacecraft reaequired the

Sun at 10:36:00, and the Earth at 10:58:39. At 11:21:00

Station 12 started transmitting the command sequence to

switch the spacecraft back to the high gain antenna.

Transponder tracking then continued in a normal manner

with a minimum amount of data being lost when trans-

ferring from one station to another. At 11:15:30 on

July 31, Station 12 began transmitting a terminal maneu-

ver command sequence. While an orientation maneuver

was not required, a terminal maneuver sequence was

commanded to set an additional backup timer for the

TV system. The terminal maneuver was then inhibited by
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Fig. 57. Doppler during midcourse maneuver

an override command transmitted at 11:55:00. The termi-

nal maneuver execute command was transmitted at

12:25:08. Subsequent event blips indicated that the space-

craft responded properly. At 13:08:40 Channel F video

appeared, and at 13:12:07 Channel P video went to full

power. From 13:12:08 until impact, Station 12 was

receiving excellent photographs of the lunar surface.

A summary of all commands transmitted to the spacecraft

by the DSIF is given in Table 44. _5

C. Determination of Impact Time

The primary method of determining observed impact

time is by measuring the time at which the spacecraft

signal is lost. Various functions related to the spacecraft

signal are continuously recorded by the stations during

their respective tracking periods. Two recording methods

are used: one is magnetic tape, and the other is direct-

write oscillograph.

Stations 11 t" and 12 were tracking the spacecr',fft on

July 31 when an abrupt loss of signal occurred at approxi-

_'_Jet Propulsion Laboratory, Tracking Operations Memorandum,

Ranger VII, September 21, 1964 (internal communication).

_'_Station 11 was committed to provide TV backup support only.

They tracked the spacecraft only during the last Goldstone view

period, but did not obtain tracking data.

Table 44.

Command _

RTC-O

RTC-O

RTC-3

RTC-O

RTC-O

SC-I

SC-2

5C-3

RTC-O

RTC- 0

RTC- 3

RTC-4

RTC-O

RTC-O

RTC-3

RTC-O

RTC-O

SC-4

SC-5

SC-6

RTC-O

RTC-O

RTC- 8

RTC-6

Ground commands from DSIF to Ranger VII

Initiated

(date/GMT)

TIM event

Verified, DSIF blips

GMT Station recorded

at Station

21:15:38 41

21:16:38 41

21:19:38 41 B-20

08:50:39 12

08:52:39 12

08:54=40 12 B-20

08:56:41 12 B-20

08:58=41 12 B-20

09:36:38 12

09:38:39 I 2

09:40:39 12 B-20

10:00:38 12 B-20

11:21:38 12

11:23:39 12

11:25:39 12 B-20

11:16:08 12

11:18:09 12

11:20:10 12 B-20

11:22:10 12 B-20

11:24:10 12 B-20

11:51:38 12

11:53:39 12

11:55:38 12 B-20

12:25:47 12 B-20

28/21 :!5,00

28/21:16:00

28/21 =19:00

29/08:50=00

29/08:52:00

29/08:54:00

29/08:56:00

29/08:58:00

29/09:36:00

29/09:38:00

29/09:40:00

29/10:00:00

29/11:21 =00

29/11:23:00

29/11:25:00

31/I 1:15:30

31/11:17:30

31/11:19:30

31/11=21:30

31/! 1:23:30

31/11:51:00

31/!1:53:00

31/11,55:00

31/12:25:08

=Real-Time Cam mand$:

RTC-O _ clear command

RTC-3 -- antenna swltchover

RTC-4 -- begin mldcaurse maneuver

RTC-6 _ initiate terminal maneuver

RTC-8 _ maneuver override

Stored Commands:

SC-1 _ midcourse maneuver roll duration

SC-2 _- midcourse maneuver pitch duration

5C-3 _ m|dcourse maneuver velocity increment

$C-4 _ terminal maneuver first p_tch duration

SC-5 -----terminal maneuver yaw duration

SC-6 = terminal maneuver second p;tch duration

,,r

mately 13:25:50. Figure 58 shows the unfiltered received

signal strength recorded at Station 12 at lunar encounter.

High speed recording rate (approximately 60 in./sec) was

not used until shortly before predicted impact. This

recording was referenced by a 100 pps timing reference

and the NASA 28-bit time code which is synchronized

to WWV. At the time noted by the arrow in Fig. 58

(13:25:50.029), the transponder signal was lost. Figure 59

is a playback of the receiver functions recorded on mag-

netic tape at Station 12 starting just prior to impact. The

drastic changes seen in the telemetry channels (the traces

labeled Channel 2 and Channel 3) provide further confi-

dence that impact occurred at the time noted by the

abrupt change in received signal strength.
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TIMING REFERENCE

Fig. 58. Station 12 impact recording

Figure 60 is a playback of the magnetic tape recorded

at Station 11. In this Figure, no abrupt change in the

received signal strength can be seen at the impact time

indicated by the drastic change in the telemetry channel
traces. This is due to the fact that the receiver automatic

gain control (AGC) time constant was set at 300 sec. The

best estimate of impact time observed at Station 11 is
13:25:50.095. It will be noted that there is a 66-msec

difference between the impact times recorded at the two

Stations. After postflight analysis of station operations at

Stations 11 and 12 in regard to this discrepancy, it was

concluded that: (1) Station 11 impact time is incorrect

because of a time synchronization problem at Station 11,

and (2) the impact time recorded at Station 12 is correct.

This large discrepancy should not be considered a meas-

ure of the system accuracy since in Ranger VI, when Sta-

tions 11 and 12 were committed for full mission support,

the impact times recorded at the two Stations agreed to
within 1 msec.

The conclusion is that, neglecting signal transit time,

RangerVlI impacted the Moon at 13:25:50.029 +0.02 or
-- 0.03 see.
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APPENDIX A

Definition of the miss parameter B

The miss parameter B is used at JPL to measure miss

distances for lunar and interplanetary trajectories and is

described by W. Kizner in Ref. 6. B has the desirable

feature of being very nearly a linear function of changes

in injection conditions,

The osculating conic at closest approach to the target

body is used in defining B. B is the vector from the

target's center of mass perpendicular to the incoming

asymptote. Let Sz be a unit vector in the direction of the

incoming asymptote. The orientation of B in the plane
normal to SI is described in terms of two unit vectors R

and T, normal to S,. T is taken parallel to a fixed reference

plane and 1t completes a right-handed orthogonal system.

Figure A-1 illustrates the situation.

The Ranger VII work has used the orbital plane of the

Moon as the reference plane. If W is a unit vector normal

to the orbital plane (W in direction of RM × ¥,,, where

Ru is radius vector to Moon from Earth, and V,, is the

space-fixed velocity of the Moon relative to the Earth's

center), then T = Sj 7( W defines our coordinate system.

PLANE OF THE
APPROACH
TRAJECTORY

PLANE

IMPACT B

BODY

R

sI
INCOMING

ASYMPTOTE

TARGET-CENTERED
HYPERBOLA

Fig. A-1. Definition of B'T, B-R system

OUTGOING
ASYMPTOTE
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APPENDIX B

Ranger VII space trajectory for premaneuver orbit

SPACE TRAJECTORY

RA-T PRERIOCOURSE CR_IT

G_E .39860|49 06 J o16234500-C2 F -.57499999-05 0 ,TET69qgR-05 RE .6378|65D 04 REM .63783100 D4

G .66709999-19 A .EBTB249T 29 B .88800499 29 C .888374QB 29 ORE .6178074[-02 AU o16953900 09

G_N .4902695T 06 GNS ,13271564 |2 G_V .32476950 06 G_A .42977799 05 G_C ,3T918700 08 GNJ .12671060 09

EG_ ,39860320 06 _G_ .49027779 G4 Ji .2g2CCCOC-CZ HA .C00000D0 00 CA *0O0OOOO0 00 RA ,341T0000 04

RRA ._5670000 Ol GE .3B294_92 CC HAS .STAIOCOC 03 GEl *O00O0OO0 D0 682 .0DO00000 0O 5E °10200000 0g

INJECT|ON EChDITIO_S _CDN 2356654_C25720200000000_ JoD._ 2438605.22_|7592 JU_Y 2D,lqb6 IT _9 56.D06

GEOCENTRIC NO-.6833_122 04 YO-o_2C_ATq C4 ZC-.144|sq_E 04 g_O .7_EOlDT3 OL DYO-.68TI213_ 01 DZ_-.ATTqT66_ OL

CARTESIAN GNC .OCOCCCC0 0C SGC ,CCC6QCCC CO TO .62396000 05 GHA ,20638176 03 GH_ .30568664 03

O CAYS O HRS. C _IN. 0.000 SEC, 2356664_0257202000000¢00 J.D._ 243860_.2221759_ JULY 28t1964 IT Iq 56.C00

TFL O DAYS 0 HRS* 29 _IN. 48.127 SEED

GEOCENTRIC EQUATORIAL COORDINATES

X -,48336120 06 Y -.42062676 04 Z -o|44139%T C4 OX .?06O|O?O Ol DY -°68712132 Ol DZ -*67797460 01
N .656T6466 O6 _EC -.126TT294 02 RA .22103005 03 V ,109500_8 02 PTH o_32T2056 _| AZ ._|625_94 03

N .6567646T 04 LAT -*12677893 02 LC_ .1464E313 02 VE .10_33192 02 PTE °13797669 Ol AZE ,117376_3 03

X5 -*88692690 De YS ._lSZST_O C9 ZS ,NqLlS3OC _E CX_ -.23T225|5 02 OYS -°L5814255 02 DES -o685TqE_D EL

X_ ,382465B4 06 YR -.]D198953 05 Z_ -,508456TC 05 DXM .82773606-01 DYR .93298325 00 DZ_ .39361317 O0

XT ,_B246584 06 YT -.]0198993 05 ZT -o5084_670 OS DXT .82T73606-0! OYT *93298925 O0 DZT ,39361317 O0

RS °|5188914 09 VS .29323712 02 R_ .3ETC|CBI C6 VN .10159979 Ol RT ,38T0|081 06 VT °LO1599Tg 0]

GED -._27614T0 02 ALT .19C4782[ 03 LOS .28162025 C3 R_$ *I2EDDIRE 03 RAM .3554B53T 03 LOR .14910364 03

OUT .35000000 02 _T .15000000 02 0R .2536268_ CO SHA .6S203969 04 DES .18865618 02 DEN -.75493738 Ol

GEOCENTRIC CONIC

EPOCH OF PE_|CENTEN PASSAGE 2356_b45024T202T&0626_EC J.D,_ 2438bOS.22_85045 JULY 2_,196_ LT Ig 2T._T9
SMA .26955704 06 ECC .97564869 CC B .59124464 05 SLR .129683|0 05 _PO .53254998 06 RCA °65660771 04

VH ._35_052T 00 C3 -.14TET2TT _L C[ *?LBRTCEC 05 TFP *2BI20T45 OZ TF -.TEllS180-O2 PER .2321_2_q 05

TA °26875478 01 _TA .OOOCOCOO OO EA .29842760 DO _ 072684679-02 CSJ -.|0T12666 01 TEl .OOOO000O O0

ALL VECTORS REFERENCE_ TO EART_ FQUATOR PLANE

X -.68_6120 04 Y -°42062476 04 Z -.1441_997 06 OX .706010T00l DY -,&8712]32 Ol DZ -o47T97460 O|

INC .2895§996 02 LAN .]TO_0849 02 APF .2D426939 03 MX *6619TTIO 00 _Y -.612832T0 0O NZ -.431534_7 00

RX .14187827 00 _Y -.46288226 00 kZ .8749917T 00 PX -.T6620357 0O Py -.6110101T DO P2 -°19899402 OC

gX .626T_967 DO _Y -,66218889 CC QZ -.44135110 0O RX *]5_5_145 00 RY .124DARE& DO R2 -,98000CbT 0C

8X -.62673_61 O0 BY .66218890 CC BZ .4413SllI O0 TX -.62347934 OO TY .T81B_qE3 O0 TZ °00000000 O0

gAP -*1|6T8139 02 RAP .21_57C66 C3

BT_ ._2785146 05 ERE -o26627162 OE B .59124444 05 THA .33323335 03

HEL[OCEkTRIC EQUATORIAL C00RDIN_TES

X .BeAET856 08 Y -*11326|60 09 Z -*_gllATAl 08 OX .3D?826_2 02 DY .89430614 Ol DZ .2078221q O|

R *15188993 09 LAT -.18866090 02 LON .36799943 03 V *321226B6 02 PTH .19293930 02 AZ °78963384 02

RE .88492690 DE YE -.113_5740 _9 ZE -*99113_00 08 ONE .237229|$ 02 DYE .158|4255 02 _ZE .68579680 01

RT .$88T§|55 08 YT -*11328760 09 ZT -*49164165 08 DRY °23805285 02 DYT ,16747_6N 02 DZT .725[581I 01

LYE -,1886_6_8 02 LEE *_08_01_8 C3 LZ] -*tEE5213I 02 LOT ._0811451 03 RSY .1521_119 09 VST o2_995T_9 02
ERE .83120780 02 ESP .27453512-|8 SEP *9687675B 02 EPN *48837777 02 ENP .73198500 O0 NEP °13043019 03

_P$ .13t8342S 03 RSP ,10992114 OC $RP .42055_2T 02 SEN .13256592 03 ERS *AT326TS_ 02 ESN .IGEgBqSB OO

RPM .39130200 06 SPN .6923|54B O]

GEE .2782956_ 03 GOT .2821014| _3 SiP .|3L58023 03 CPY *gOOltTE1 02 SIN .8975T735 02 O] .13301877 00

REP .65676666 04 VEP .1095009R 02 CPE .8039EC73 02 CPS .768022|9 02 _2 .89203712-01 D3 °53001657-03

O DAYS O HRS, 6 _IN* 5.000 SEE. 23_666450260202200000000 J.O*_ 2438605,22223379 JULY 28.1966 lT 20 Ol.OOC

TFL 0 DAYS 0 HR_* 29 NIN* 53.12T S_E*

GEOCE&TRrC EQUATORIAL COORDINATES

X -*47922264 06 Y -.62405294 C4 2 -.L4652322 04 DX .TOg_01?30l CY -.68414752 Ol DZ -.476948|3 O|

R .656_0250 04 DEC -*12288701 02 RA .22146929 03 V °I0948918 02 PTH .15626_62 O! AZ .116|5660 03

R .6_690250 04 LAT -*12_8870! 02 LC_ .15066658 C2 VE .I05_1952 02 RTE *L6245366 Ol AZE .llT27488 CS

_S -*B_4g2B08 O_ _S .t1325332 O_ Z$ .4911_2&5 DD DXS -.2372249_ 02 OY_ -.15_142T6 02 OE$ -o6BST_772 01

RM *35246625 06 Y_ -*30194288 _5 Z_ -.S084_?02 O$ OXR .82T60305-01 DYN .932990[g 00 DZ_ .39361490 O0

XT .38264625 06 YT -.30|942_8 05 ZT -.SQ843702 _5 O_T *B2TEQ_OS-DL OYT .qSZqq01g O0 DZT .$_36tAqD DO

R$ °15188916 09 VS .293_37[2 02 R_ o38701060 C6 VM *10|5992_ OL RT .SB7Ol060 06 VT o10|59983 O|

GED -.12973572 02 ALT .19189282 03 LOS .2835994] C3 NAS .12800204 03 RA_ .3554860T 03 LON .16908346 03

OUT .3_000000 02 DT .SODOODO0 Ol DR °29857805 O0 SH4 .65[50630 06 OES .18B65604 02 DEN -.75490844 O|

GEOCENTRIC CC_IC

EPOCH OF PERICENTER PASSAGE 2356664_024?2_2?61_02_20 J.Do- 2438605.22185053 JULY 28,1964 17 19 27.886
SNA .2694966_ 06 ECC .97564318 OC 8 .5931776_ 05 SLR .12968278 05 APD *_324291T 06 RCA *65640789 OA

V½ .I_$03574 OO E$ -.1479_SgL _ C_ .?I_96_TC D5 TFP ._3LL621_ 02 TF -.T_0950_|-02 PER o2_205606 OS

TA .3164333L O! _TA .OOpCCCOO C6 EA *_514_499 00 _ .85620267-02 CSJ -.L871_458 O| T_| ,]3888889-02

ALL VECTORS REFE_ENCEO TO EART_ E_UATOR PLANE

X -.47982264 04 Y -*62405294 C4 Z -.|465272E 06 DX ,76940]73 O[ CY -.6BAt4752 01 OZ -.47694813 01

ZNC .2895_870 02 LAN *lY04OTl4 02 APF .ED4270L4 C3 _X .66808626 00 _Y -.60747611 O0 R2 -.42968909 O0

WX .JAIE?660 O0 _Y -.A&2EEC?20C _Z .a7499284 CC PX -°T66196T4 O0 PY -.61101718 O0 RZ -°19899899 O0

QX *626T486N OO QY -.64218335 O0 QZ -.44134673 O0 RX .155586|0 00 RY .12607330 O0 RZ -,97999970 O0

BX -.62674864 O0 BY .662|8335 O0 BZ .44134673 O0 TX -.62348710 DO TY .TB183364 O0 TZ .OOOOOCO0 O0

DAP -.liNTEl29 02 RAP *2L_ST123 03

DTQ *52783288 05 ER_ -.266_9|I 05 B .Sglt?T68 C5 THA *33323360 03

_ELIOCEkTRJC EQUATORIAL COORDINATES

X .88488009 08 Y -o[|326156 09 Z -.49114T_1 C8 OX o305165|6 02 OY .BgT28008 01 DZ .20886959 O!

R .|5188998 09 LAT -.18B66079 _ LC_ .307_9949 03 V .32164t19 02 PTH *]92]T327 02 AZ °7B963203 C2

XE .88492808 08 YE -.I1329732 C_ ZE -.49113_65 CB ORE .23722498 02 DYE .15814276 02 022 .68579772 Ol

XT .00875276 OR YT -.133_8751 09 ZT -.49164109 08 OXT .23805258 02 6YT *16747266 02 OZT .72515921 O|

LYE -.18865606 02 LDE .308C0204 03 LTT -,L8852|17 02 LOT .308|2457 03 RST .L52LSII90q VST .29995780 02

EPS .B2648540 02 ESP .27453532-18 SEP .9734900| C2 EP_ .493079|9 02 E_P .73T34523 OC HER .12995507 03

RPS .13182829 03 _SP .lOgg2114 00 S_P .48061_20 C2 SEN .13256523 0_ E_$ *6732?632 02 ES_ .IO6Tb652 00

RPR .39126154 06 SPN .64998379 CI

GEE °27_22919 03 GEl .2D209986 C3 S|R ._3157421 _3 EPT .9Q01103_ 02 SIN .89T56966 02 _I *I_303253 O0

REP .65690250 OA VEP .10948918 02 CPE .80365963 C2 CRS .768D2228 02 02 .89202610o01 03 .53001469-03

0 DAYS C HRS. 40 PIN. 4.000 SEE* 2356664514102020000O0000 J.D*" 2638605.25000000 JULY 28.1964 18 O0 DO.CO0

TFL D DAYS I HRS. g R|N* 52. L27 $EC.

_EOCEkTR]C E_UAT_R|AL COOREINATES

X .14133998 05 Y -°798974DT 04 2 -.650TS32_ C4 CX *_5614168 01 OY .741R_279 O0 CZ -.66640706 CO

.1T691536 05 DEC -.2184143_ 02 RA .33D5211_ 03 V .6636763B Ol PTH .51T36660 02 _Z *?O_lE666 02

R *lY49|536 05 LAT -°21841418 C2 LDR .IINC9$3N 03 VE _60227493 01 PTE .5990?895 02 AZE .63005507 02

X$ -.8854_Tl_ 08 _S .1132193T 09 ZS .49D96EOT OD DXS -.23T165_3 02 DYS -.I$82_59 _2 DES -,6B624289 0_

XR .35265713 06 Y_ -.27955511 05 E_ -.49898428 05 DXN °76_79878-0| DYM .933_2963 O0 DZM .394438C20C

XT .38265T13 06 YT -o2T9955Lt _5 ZT -°49898_28 _5 DXT .TE_T5878-Ol DYT o93342563 OQ OZT .39443B02 00

RS *]51R8869 09 VS .293232S8 02 R_ ._8690205 C6 VR .]0|62175 Ol RT .SB69_B05 06 VT °[0]62175 O_

GED -o219T6129 02 AL; .[[|1631B CS LOS *27]60339 03 RR5 ,128029_3 03 RA_ .3S582|60 03 LOH ,139395?8 05

6UT .35000000 02 DT .12000000 C3 CR .$211006_ C| S_A .63476D66 06 DES .18859101 02 DEN -,74099|25 Ol
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HELIOCENTR|C E¢UATOR[AL COORDINATES

• 85563864 08 Y -,|1322T36 C9 Z -.491C331_ OR OX .30275949 02 DY .165664[20Z DZ .61960218 O1
• 151904_8 O9 LAT -.18859597 02 LON .308C317_ 03 V .35063796 02 PTH o54008952 OI AZ .TT299199 OZ

XE .R8949¥tl OR YE -.11321937 09 ZE -o4909680T CR DXE .2371453_ 02 DYE .15524559 02 DZE .68626289 Ot
XT .8R932_68 08 YT -.113_47_2 O9 21 -.491467O5 GB DXT o23T90908 02 DYT °16757985 O2 DZT .72568669 Ol

LTE -.|RE59101 O2 LOE .3C8C2923 03 LlT -o15R_5472 G2 LOT .30819231 03 RST .1521490! O9 VST .2999165T 02

EPS .21275732 02 ESP .27453_12-18 SEP .13872185 03 ERR .15038_T1 Q3 EVP .|2802933 Ol MEP .28338988 02

PPS °13099383 03 ASP .10360851 O0 SVR .489C0525 02 SE_ .|3223181 03 EWS o476_0310 02 ESM .10767302 O0

RP_ ,3716C557 06 SPN -.109_762_ 00

GCE .12130T56 03 GOT .25173_27 ¢3 SIR .[3072_34 O3 CAT .9O012O8[ OZ 5fN .897_4569 O2 Ol .I9006939 O0

REP .17491536 05 VEP .66367638 C1 CPE .8533L_6C C2 CPS .76806234 02 D2 .9290128t-01 D3 .5T049358-03

0 DAYS I HRS. 4C RIN. 4.00C 5ECo 235666453214202000Q00OOC J.O.= 2438605,29166666 JULY 28.L96R |q O0 O0'DO0

|FL 0 DaYS Z _RS. 9 _I_. 52.127 SEC.

GEOCEATR;C EQUATORIAL COORDInaTES

X .33222362 05 Y -.3b_39_79 C_ Z -.72726155 O_ OX °4_4565_6 O1 OY o14096569 O] DZ .27990_59-0]
A .342CC5_9 05 _EC -.|22T7_?$ O2 RA °3537917_ 03 V .4666738C OI PTH .632_5434 O_ AZ .635779O20Z

R °3_20C539 O5 LAT -.]2277478 _2 LDN .12232_85 O3 VE °4306G543 O| PT_ o7537360T O2 AZE .3293435t O3

XS -.89635C67 O8 ¥$ .l13t623T O9 Z$ .49072C91CR ORS -.237O2569 02 DY$ -.t5839986 O_ DZS -.6869]069 O1

X_ .38291482 O6 YV -.2_594C91 O5 ZR -°4547626_ _5 _X_ o66_79521-01 D¥_ .93400953 O0 DZM .39564_9D O0

XT _38291_$2 O6 YT -.24594C91 C5 21 -.48476264 O5 DXT .66779521-D1 OYT .9340098_ O0 DZT .39564490 CO

RS .15188801 09 V$ .293_4C78 02 RN .3867535_ _6 VN .10165_T5 01 RT .38675389 06 VT .1016_4T5 O!

GED -o123585_4 02 ALT .215_3309 05 LOS .25660313 C] RAS +12807002 03 RA_ .35632502 03 LOM .12485812 03

OUT .350C0000 OZ OT °24000¢00 C3 CR °41665C75 CI 5_A .23_35082 05 DES .L884933T 02 DER -.720047t50t

HELIOCENTRTC E_UATORTAL COORD|_ATE5

,R86682_9 08 Y -o||316_98 C5 Z -._9079363 ¢8 _X .2R151223 OZ OV °17249643 02 DZ .ER9709T3 O|,15191249 O9 LAT -.18849C89 O2 LCN .308¢?956 03 V .33728496 OZ PT_ o22990638 O! AZ .T670_508 O2

XE _85635067 08 YE o.|13t6237 09 ZE -.49072C9] CR CXE .23702569 02 DY_ .|5839986 02 DZE °68691C69 Ol

XT o89017981 08 YT -.11318696 O_ ZT -.49120567 OR D_T .237693_8 02 OYT .16773996 O2 DZT ,726A7518 O]

LTE -,185493_7 O2 LOE .30847C03 C3 LT1 -.I5835495 OZ L_T .30518393 03 RST .15214572 09 VST .29985420 02

EPS .444C5553 OZ ESP .989117D?-02 SEP .135585_2 _ EP_ .17379502 03 E_P .5475320_ O0 MEP °56573230 02

_P$ +13135258 03 ASP °99650790-_1 5_P o485_?699 C2 5E_ .131731|3 03 ER$ ._8160176 O2 ESM .1085T785 O0

RP_ .3_27360A 06 SP_ .33657_38 C2
GOE _1078598R 03 GOT .251E1274 C3 SIR ._31CTC76 03 CPT .9O207570 02 5XN .89925747 O2 DL .14756255 OC

REP °_42C0539 05 RIP °46EE73_00X ORE °92633329 02 C_5 .7681l]82 02 02 °98046137-Ol D3 .6410_799-03

0 DAYS 2 H_5. 4C _IN. _.OCC 5EC. 235666_55020202000COCCC0 J°O.= 2638605.33313333 JULY 28t1964 20 O0 00.000
TFL 0 BAYS 3 _RS. 9 NIN. 52,127 SECo
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NPS .13467490 03 _SP o35652_D9-01 S_P .452_q126 _2 S[M .]2821507 03 E_S .516TD799 02 ESN .114712CI OC

RPN .25364263 O6 SPN .6537_4_1 D2
GCE °|0257265 03 GCT o28156|52 Ct SIP .13532445 03 CPT .91218539 02 SIN .90568066 DZ D1 .18350900 O0

REP .10855199 06 VEP .24112442 Ol CPE .966C4405 C2 CP5 ,T6542463 OZ D2 ,12975627 O0 D3 .11123990-02

0 DAY5 9 HRS. 4C _]N. 4.0DO SEC. 2356_647525420200C00CCOC J,Do= 2438605o62500000 JULY 291964 03 DO 00._00

TFL 0 CJYS 10 HRSo _ _IN, 5ZoI?T SEC,

GEOOE_TA]O EQUATCglAL COORDINATES

• [1156386 06 V .34259674 05 Z .14145645 03 _X .196t951l O| OY .[1666457 DI 02 .30C35305 O0
.|1631460 06 _EO .69442531-0| RA .17055054 C2 V .23023594 O[ PTM .74488644 O2 AZ .61046695 O2

,|16¥1660 06 |AT ,69442531-01 LCN .25259595 D2 VE .925_4565 01 PTE °[5540345 D2 AZE .2T21411_ D3X -.89316327 08 YS .112704_ Ca ZS .4587349_ OB _XS -.23606447 OZ DYS -.[596_153 O_ CZS -o692242T7 O|

XN °38172644 06 Y_ .23421569 C4 Z_ -.36955?O9 05 CXM -o|057530|-01 OY_ .93566444 O0 OZX .40405566 00

XT o_8372644 O6 YT .33_21569 C4 ZT -.369552O9 05 OXT -.10575_01-01 OYT o93566444 00 02_ ,40405566 00

RS .|5158254 09 VS .29325871 C2 R_ .3855D555 D6 VX .10192354 O1 RT .38550895 06 VT .10192354 O|

GED o69915366-01 kLT .31033639 C6 LCS .|3660C77 C3 R_S .12839633 O3 R_ .3497150T 00 LOM .55542526 01

CUT o35000C00 O? _T .95999999 03 OR .22184825 C! SM4 .10960_74 O6 DES .|877089T C? DEN -.55C05686 O[

HELIOCENTRIC E_U_T_RZAL COCRO]N_TE5

.89427990 0R Y -.11267C10 Ca Z -.48873356 C8 OX .25568395 02 CY .17129803 02 DZ .72231807 01.15192269 09 LAT -.|8?65_5 02 L0N .30843_54 03 V .316|2457 02 PTH .41658540-0] A| .76030975 CZ

XE ,$931632T 08 YE -,11270439 0_ ZE -.45873498 05 DXE ,23606467 02 DYE ,|5963157 02 DZE ,6922427T 01
XT .897DCC53 00 YT -.11270205 Oq 2T -.48910453 08 DXT .23595831 02 OYT .1689883[ 0_ OZT .73264834 O|

LTE -.[873089T 02 LOE .305_9633 03 LTT -.|8735375 02 LOT .50851644 03 RST .15211865 09 VST .29933470 02

EPS °69855429 02 ESP ,41377734-C! SEP ,||0[0323 03 EPN ,155D4854 03 E_P °7_?690_ O| NEP °[76|3767 02

_PS ,13505688 03 VSP ,73354886-0| $_P ,4483_375 03 SEN ,127Y]||4 03 ENS ,52173952 02 ESN .1|471201CC

RPM ,27653075 06 SPN ,66722876 02

GeE ,[0239C79 03 GCT ,28|5T443 03 SIP ,[3472340 03 OPT ,91329R65 02 SIN ,90970378 02 C[ °|8823565 0_

REP °||67|460 06 V_P ,23023394 0! OPE ,96765C53 C2 CP5 ,T684_699 02 C2 ,[3406039 OO D3 ,11676333-02

0 LAYS IO _RS* 4C _|N* 4.000 $EC. 2356664530602030C0000C00 JoO°- Z_38605._6666666 JULY Z9,1964 04 00 00.000

TFL O 06Y$ 11 MRS. 9 MIN. 52.13T SEC.

GEOCEMTR]C E_UATCRTAL COORDINATES

. ...9, o, Y .4.3.. _ |2..o|. . .6.6,6o, oY .. .... c, . 3oo,......
e °12453954 06 DEC ,56283661 CC R_ ,17976937 02 V ,32073379 Ol PTM ,74847467 02 AZ ,61D50277 02

R ,12453954 06 LAT ,56253661 00 LCN ,11140404 02 VE ,88413495 01 PTE o[3943795 02 6ZE ,27186505 03

XS -.89401293 08 YS .11264690 Ca Z5 .45848564 05 DXS -.23594378 O? 0YS -°[5978524 02 DZS -.69290798 Ol

XM °38367087 06 Y_ .571C3C2D 0_ Z_ -.35498986 C5 CXN -.303D5276-01 OY_ .93549066 DO OZX .40494881 00

XT ._8367087 06 YT .57103020 04 2T -.35498986 05 DXT -.2C305276-01 0YT .93549066 CO DZT .4049488[ DC

RS .15189185 09 VS °29326C99 C2 fl_ .38535|94 06 VM .10195777 Ol RT .38535194 06 VT .1019577T 0l

LEO .56667197 OO ALT °11816134 06 LCS .12160045 03 _65 .12843699 03 R6_ .55268763 00 LON .354016[5 03

OUT ,35000DOO 02 CT °_5999999 03 CA ,2|3C4993 Ol SH6 ,11765810 06 DES ,lBT61OS? D? DEN -,52856366 Ol

MELIOC_NTR|C E_AT_R]AL COORDINATES

X o89515746 08 Y -.|1260846 Oq Z -.4889734C 08 DX .25462346 O? OV .17115900 02 DZ .7229263C 01
e °|51922?2 09 L6T -.18755321 C2 LON .3C845346 03 V ,31530314 02 PTH -o12998412-01 AZ .75987300 02

XE °89401293 08 YE -,11264690 09 Z_ -°4884856_ OB DXE ,23594378 02 DYE ,15978534 02 02E ,69390798 01

XT *89784963 08 YT -=]1264L|D Ca Z! -o48884C62 08 CXT °23574073 O? DYT .16914015 02 DZT .73340Z86 O]

LTE -.18761C52 02 LOE *30543699 C3 LTT -.|8745321 C2 L_T .30855794 03 RST .15311510 09 VST .29926724 03

EPS ,70819938 02 ESP ,43114_12-C| SEP ,[0913569 0_ EP_ ,15368967 03 EHP ,823564_101 NEP ,18074454 02
NPS °|3565474 03 NSP .70952504-0| S_F .4_444C25 02 SEN .12720681 03 EN5 .52677583 02 ESN .11556174 00

RPN ,2697396T 06 5PN .6T_54356 02
GDE .|0223579 O_ ¢CT .28155905 05 S|5 .|3511_2C C_ CPT .91435990 02 51N .91067452 02 Cl .19296782 00

REP .12455954 06 VEP .22072379 Cl CPE .96902783 02 CPS .T6850915 02 C2 .13838687 00 03 ._2655446-03

O DAY5 |1MRSo 4C N|N° 4.000 5EL, 235666_7_66420200DDO000D JoO°" 2438605°70833533 JULY 29_1964 05 D0 00*000

TFL 0 DaYS l? H_S* _ _]N. 52.[ZT 5EC.

G_OCE_TR_C E_U6TDR[&L CCORC[NAT_5

X .|2502680 06 Y °424?7865 D5 Z .23019992 04 OX .17853263 Ol DY .11093403 01 0Z .29896470 00

R .13206578 06 LEO .99835636 CC R6 .18765196 02 V °Z123C65| 01 PTH .T5153830 02 _Z .6105946T 02
R °|3206578 06 L6T .99875636 CC LCN °35658759 03 VE .93838103 OI PTE .12632388 02 AZE .27|64735 03

XS -.89456213 08 VS .11258934 09 ZS .48823607 08 CXS -.23582299 02 OY5 -=15993885 02 OZS -.69357291 01

XM °58358024 06 YM .90776332 09 ZM -.34039613 05 CXM -+3D045901-01 DYN .93523166 D0 0ZM .40580635 00

XT o30338024 06 YT .90736332 04 ZT -.34059613 05 OXT -.3004590]-01 CYT .93523166 00 OZT .40580625 00

R5 .15lBBll6 09 vs .29526328 02 R_ .38519462 06 VM .10199214 Ol RT .38519462 06 VT .10199214 01

GED .100356|3 Ol ALT .|_5_8755 D6 LCS .[C6600|4 C3 RAS .12867774 C3 RAN .13556833 01 LO_ .33947808 03

CUT *3500CCOO 02 DT .95999999 03 CR °20321914 01 5HA .13559734 06 DES .18751197 02 C_ -.50698359 01

H_LIOC_kTR_C E_UATORT_L COORCTNATES

X ,896|1239 Og Y -,11254687 09 Z -.48833305 08 CX ,25_67625 02 OV ,17103225 02 C| ,72346938 01

R .15192265 09 L_T -*18744969 02 LCN .3C852725 03 V .314384T? 02 PTH -.58748163-0[ _Z °75956160 02

XE .89486213 08 YE -;11258934 09 2E -°48823607 08 CXE ,23582299 02 DYE .15993885 02 DZE .69357291 01

XT .89869795 08 YT -.11258C37 09 ZT -.48557646 08 OXT °23552253 02 OYT .16929116 O| CZT .73415354 Ol

LTE -.18751197 02 LOE .30867774 03 LTT -°18735261 02 LOT .30559942 03 RST .15211169 09 VST .29919922 02

• [P5 *31667533 02 ESP ,4586347D-C! SEP ,10828513 03 EPM ,15245999 03 EMP ,91212867 01 NEP ,IDSID?13 02

NPS .135869_9 03 _SP .678|0450-D1 SVP °66061565 02 SEN .12670206 03 EVS .53181608 02 ESM .[1556174 00

RPR ._6327265 06 SPN .688994C8 C2
G¢.E ,1C210157 03 COT ,28160485 03 SIP ,135_9173 03 OPT ,91537429 O? SIN ,9E159768 02 CI ,19774564 00

AEP ,13206578 06 VEP ,21230651 Cl CPE ,93023681 C? CPS ,76855113 02 D? ,14274988 00 03 ,13468570-02

O 06Y5 |2 MRS. 4C _[N. 4.000 SEC. 2356664764TO5D?OOODOOCOC JoO,= 2438605.750D0000 JULY 29,1964 06 DO 00.000

TFL 0 DAYS 13 MRS° 9 _INo 52,[27 SEC.

GE_OENTR3C EQUITCRIAL COCRDiM_TES

• 131_1918 06 Y .46624590 C3 Z .33753994 04 OX .13118|00 OI DY .|0833566 OI 0Z .29T30888 00°13952677 06 DEC *138823C8 Ol R_ .194_9583 02 V .20477339 O| PTH =75418191 02 AZ o610T2365 02

• 15932476 06 LAT .1_5E2308 CI LCN .3_255121 03 VE *99089235 Ol PTE .11536901 02 AZE .27147181 03
X -.89571086 08 YS o11753174 09 2S °487986?9 C8 CXS -.23570209 02 DYS -.16C09238 02 CZS -.69423756 01

XM °3_545452 06 Y_ ,12443873 05 ZN -°3357722] 05 OXM -,3979633|-0| DY_ ,93488721 00 OZM ,40662783 DO

XT .38545452"06 YT .12443573 O5 ZT -.3257722! 05 DXT -,39796521-01 DYT .9348873| DO CZT .4066?78? 00

RS ,15185C47 09 VS .29326558 C2 RP o3850370C 06 V_ .10202666 Ol AT .38503700 06 YT .[0?02666 O|

GEO .[3936876 0! ALT ,13294_57 C6 LC$ =91599524 02 RAS .12851849 03 RA_ °18587|39 0l LOM °32494005 03

OUT .550C0000 02 OT .19200COO 0_ OR .19817747 O! S_ .13285507 06 DE5 .18741334 O? DE_ -.4853486Z 01

92
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hEL]OCE_TRTC EQUATORIAL COGRDTNATES

x .69TCZ405 08 Y -.112_e53! Oq Z -.487q5253 ca Ox .25292019 02 CY ,17092994 02 OZ .723q6ek50I

m *151q2249 09 LAT -.18734614 C2 LOk .3083T¢92 C] V .313630|1 02 PTH -.9?379496-01 AZ .75927051 02

XE .99371C86 08 YE -.1|25]174 0q ZE ".48999_2_ C8 GXE *2337C209 02 OVE .16C09238 02 DZE .69423736 0|

XT °89934340 08 YT -.11251929 09 ZT -.48831205 08 DXT .23310412 02 0YT .16944123 02 DZT .Y3490G33 0|
LTE -.18T41534 02 LOE .30851949 03 LTT -o18723192 C2 LOT .30064069 03 RST .15210016 09 VST .29913066 02

EPS .72420751 02 EDP .47949227-0[ SEP *1075291_ O] EPN .13533396 O] EPP .99933379 O! HEP .[0668634 02

mPS .13624169 O| PSP .667193_4-C1 DPP .436_13?! C2 SEN ,126|9690 G3 |mS ._3686057 02 ESN .11703392 OC
nPN .23694266 06 5P_ .697_6_32 C2

GCE .ID198363 O_ GCT .28162160 D3 S|P .L3563479 D| CPT °91634609 02 $]N .91247717 02 D| .20257900 O0

mEP *1]932477 06 VEP .2D97Y339 D| CPE o97120369 C2 CPS °76839293 02 G2 .14716213 O0 D3 .14]19009-D2

0 GAYS l| _RS, 4C _]N. 4.DCC DEC, 2356665DC2742D20DCOODCO0 J°Oo" 2_3D603.79166666 JULY 29,1964 OT O0 O0,OOO

TFL D DAYS 14 HRS. q mlN. 52,|27 SEC.

GEGCE_TR[/ EOUATOmTAL CDGflGTNATE$

X .|3756G79 06 Y .3D282966 D5 Z .46422671 C4 CX .16437714 01 _Y .]D598BSL Ol DZ .29533378 O0
m .14654259 D6 DEC .173G496] C| R_ .2C|CSqD? C2 V .197968_20l PTH .73648275 02 AZ .61087704 02

R .146342)9 06 LAT .1739496] 0| LON °]20|46|7 C| V| *JO417800 02 PTE .10608392 02 AZE .27112760 OS

XS -.09633919 08 Y$ .112_74C8 C9 ZS °48773624 D8 DXS -.23398|06 02 GYS -.16D24303 02 GZ3 -.6949D|9! Ol

XN *39329368 D6 YP .138C6723 C3 ZP -.31||1934 D5 CXN -+49553712-01 GYM .95445?17 OD DZm .40741]]3 O0
XT °3832916D D6 YT .138C6923 D5 ZT -._ll|lq]4 D3 GXT -.49353712-01 GYT .9344371Y OD GZT .407413]_ O0

RS *15187_76 09 VS .29326799 C2 AM ,384_?90_ D6 VM .lD2D6133 Ol miT ,38487909 D6 VT .L0206|33 OI
640 .17513433 D1 ALT .13996421 D6 LOS .765995DC D2 RAS .|2635923 G3 RAm .23617949 DI LOm .3104D2_6-0]

CUT .35DDOCDD 02 DT .192CDCD0 04 CR .[qITqC4C DI DHX .14DD5886 G6 DES .19731462 02 DEN -.46163979 Ol

HELIOCESTR[C EQUATORTAL CGORDTNXTES

x .99793279 G8 Y -.11242379 D9 Z -.49769181 06 OX .23203877 02 OY .1TOSS,TO 02 DZ .724_3729 Ol

R o13]92229 09 LAT -.18724260 02 LON .3C861446 D3 V .31298490 OZ P_H -.1_091338 GO AZ .7389960_ 02

XE °996339]9 08 YE -.11249408 C9 ZE -._877362_ OB OX_ .23338106 02 DYE .16024305 02 OZE .69490191 O|

XT .9003_212 08 YT -. L12_3927 C9 ZT -.488C4735 D8 GXT .23308550 02 DYT .16939042 02 DZT .73364324 O!

LTE -.18731462 02 LOE ._0355923 C3 LTT -°[87|3|[4 02 LOT °_08602_6 03 RST .15210463 09 VST .29906i56 02

EPS .7309638_ 02 ESP .31069734-0[ SEP .[G6BSC?9 03 _PR ._503_O36 GS EVP .|C958336 02 HEP .[BG40893 02

NPS .|566C2_8 03 mSP .6_7|94|0-0[ SPP .43332_9_ 02 SEM .12569|_2 O_ EPS .34190928 02 EDm .[|72_27_ DO

mpm .25086961 06 SP_ .705_6487 C2

GCE .10187_6 03 GCT .20163_09 O_ $_P .L362D6L| D] CPT °9|727BOO 02 _IN .913_1629 02 D| .20748326 O0

_Em .1_634239 06 VEP .197_6832 CI CPE .972229L4 C2 CPS .76863_66 02 G2 .13163549 DO D3 .15210203-02

0 CAYS 14 hRS. 6C m|N. _oO0D SEC. 235666302LCD2G2OOOGDCCOG J.O.= 2439605.83_33333 JULY 29,1964 08 G0 GO.C00

TFL O GaYS 15 Hms. 9 m_N. 52.12Y 5EDo

GE_CE_TRTC EGUATOR|AL COOAGTNATES

X .14317620 06 Y .54057874 C5 Z .53017C4| C4 CX .|5859368 Ol DY *10375227 01 OZ .29_L9434 O0

R .153L9G29 06 CEC .2C386k52 C| RA .20694_26 D2 V .|9177266 Ol PTH .738_9993 02 AZ .61104602 02

m o|5_|4C2D 06 LAT °2D38B432 C| LC_ .3|36B_8_ C3 VE ,109[_317 OZ PTE °981224|9 G[ &ZE .27120727 03

XS -.D9T40704 09 YS o1L2_|636 C_ ZS °48748396 D8 DXS -.23595993 02 DYS -.|6039929 02 DZS -°6953639? 01
XN °SB_DqTTI 06 YP .19171862 D5 ZP -.296_89C OS CXM -.3_323138-01 GYM ,93596135 GO DZM .40B|6263 O0

_T .3030977L 06 YT .19|3|962 05 ZT -.2964_89D D5 GXT -.39323159-01 DYT .93394133 DO DZT .408L6265 00

RS .15187909 09 V3 .29_27021 D2 Rm ,38472C9C D6 VN .102096|30l RT ._8472090 06 VT °102096|3 O|

GED *20728636 Ol ALT .14676210 06 LG5 .61399|35 C2 gas .12859997 05 RAN .28649_06 D| LGM .29386_]4 03

GUT o350DOG00 02 DT .I92CGCCO 04 CR .|8395400 C| SHA .1_70_179 06 DES .1872|392 02 DEN -.44|q|904 O]

HELIOCENTRIC EQUATOR[AL COOmDIN&TE5

X .89883880 O0 Y -.112362_0 D_ Z -._87_3D9_ D6 DX .25_319_9 02 DY .13077447 02 OZ .724063_C O|
N .15192|98 09 LAT -.197139|0 02 LDk ._GD63795 C3 V o31257799 02 PTH -°|3999996 O0 AZ °739?353| 02

XE o8974GT0_ 08 YE -.1124|6_6 09 ZE -.48?_794 DO GXE o2_343993 02 OYE *_6039923 02 CZE .69536597 O|

XT .9052380| 05 YT -.]1239719 O_ ZT -°45Y79242 D8 GXT .2_496669 02 GYT .]699_866 02 GZT .936_8222 01

LTE -.|D721592 02 |DE o_0959_97 C3 LY3 -o[87C_03) C2 L_T .SG8723BD 03 R$T °1521D|LG C9 VST *2989919! 02

EPS o73YC7238 02 ESP °555|9CSY-D| SEP .LD623_3] 03 EPN .|_9_4044 O_ EPP .1|71|433 02 HEm .|8948|15 OZ

PP$ .1_695213 O3 VSP .617_03_1-0L 5_P .42964673 02 54_ .125L89_3 O_ EP$ .3_696229 02 ESN .11796692 OO

RPm .24497893 06 DPN .7|320289 C2

GCE .10578610 03 GCT .Z01657|D C3 STP .|3659_3_ C3 CPT .918L799_ 02 ST_ .9|41178Y 02 _1 o212_7295 O0

REP .15_14D28 06 ¥EP 4|9177266 D| CPE o973C7|29 C2 DPS .76067627 02 D2 °13610[24 O0 D3 .|6)_339_-02

G GAYS ]5 hRS. 4C PIN° _°OOO DEC. 2356665G37C_2020OODODCCO Jo_.- 24_DDOS.97500GGG JULY 29,L96_ C90D GO.COD

TFL 0 GaYS |6 HR$. _ P|N. 52.|29 5EGo

GEDCE_TR|C EOUJTORTAL CCOmG|NATES

X .|_078597 06 Y .5775473Y C$ 2 .6553lD3_ D4 OX .|33L_925 O| GY .|0|6_977 OL GZ .290D9677 O0
R .|59736?2 06 DEC o2_31|842 D| RJ .2|2|9_3_ 02 V °186092?6 O! PTH .?602?960 02 AZ .6]]22947 02

R .|597367| 06 LAT o2_$||9_2 D| LD_ .299|?_02 D3 VE .||_9|0Y9 02 PTE °9|2|?926 O| AZE .27|1053| 03

XS -.89923452 08 V3 .l|2_3859 C$ 25 o_72_545 08 OXS -.2_3_866 D2 D_S -.1605_2_9 02 DZS -.6962299_ O|

XN o36286655 06 YP .22533C03 C5 ZP -.28)73205 05 GXR -°690978?6-0| GY_ .93333960 DC DZN .6G997339 00

XT °38296653 06 YT o22533CD_ 05 Zf -.2817_205 D5 DX? -°69097676-0| OYT .933_5960 OD GZT ._G68Y359 O0

RS .|5|87839 09 V$ .293_7233 D2 RP ._8_362_3 D6 VN o|02L_112 G! RT ._843624_ 06 VT .102|3|]2 01

GEG .236?|886 O| ALT .15!35854 C6 LC5 .46396_46 D2 RAS .|2DD_OY| O_ RAP .3_68!669 D! LO_ .281326_10_

CUT o350CDC00 02 GT o|920DC_0 D9 DR .|DDSU68_ D| 3HA .15_79329 06 DE3 o|8Y||69_ 02 OEN -.4_0L2766 O!

HEL]DCE_TR|C EQUATGR|AL CDORD|NATES

m .69974237 08 Y -.1|2_0C83 C9 2 -._67|6991 DO DX .25063239 D2 DY .|70?|737 02 OZ .7233|9_2 D1

m °15192|64 09 LAY -.|_7C3539 02 LCk ._OGYD|_4 D3 ¥ ._|L82DDO D2 PTH -.1830_663 O0 AZ .?36466!8 02

XE .99D25_52 08 YE -o1|255839 D9 ZE -°48723543 D9 OXE °23393966 G2 DYE o|6D332_9 02 DZE .696229?4 O|

XT .902D6319 08 YT -o|L233605 0_ 23 -.4975|?!E DO D_T .2_464Y69 02 DYT .|6988399 02 02Y .737[|?_0 O|

LYE -o|87[|692 02 LGE ._086_C?| C3 LST -.|8694_39 D2 LOT .30076523 O_ RST .|3209Y33 09 VST .29692_73 02

EPS o7426_292 02 ESP .37674939-C| SEP o|D36787C D3 EPR .1_B_3!30_ E_P .12354644 02 HEP .|90G02|7 02

PPS .|372_|56 03 _SP .60|65642-0| S_P .426_?_07 02 SEM °|2467892 OS EP5 .332D|948 02 ESN °||989993 O0

RPM .23924923 D6 SPk .7197_967 02

ODE oIO]YG193 O_ _CT .29167373 03 SiP o|_687603 03 CPT ._19D_3 D2 SIN .91950431 02 D| .21756|26 OD

REm ol597_672 06 VEP .196C9276 0| CPE .993_3762 D2 DPS .7687!??? 02 D2 °16001042 OD G3 .|T|29640-02

0 GAYS !6 _mS. 4C _|N. 4.00D SEC. 2_56663053|D202000DDDDDC J.Do- 243D603.91666666 JULY 29,_966 |0 OG O0.G00

TFL O DAYS 17 HA_. q _|N. 32.|2? SEC.

GEGCE_TR|C EQ_ATDR!AL DQDRG|NATES

X °15_20739 06 Y .61170C92 05 Z .7596053C C4 OX .|6B[_068 O! DY .99666158 CO OZ .2483D703 OO
R o16616759 06 DEC .2620_C_6 01 R_ .2570_671 D2 ¥ .18085493 Ol PTH °76183527 02 _Z .61160798 02

R ,16614737 06 LAT o262C6C46 01 LCN ,26462074 D3 VE ,l183741L O_ PTE .031730|3 01 AZE .27|0|863 03

XS -.8991D133 08 Y3 .1|23D076 D$ ZS °_0698467 00 OXS -*2332|729 02 DYS -.16070567 02 DZS ".69609_3 OL

XN °36260020 06 Y_ .23091826 05 Zm -.267C0_2C D5 DXN -.7887695D-01 DYN °_$265|76 DO DZ_ .40933202 DO

XT .3626DC20 06 YT .2509|024 05 ZT -.2670D02C D3 OXT -.7897B930-D| DYT °93263|76 OO DZT ._0933202 00

mS .15|B7770 09 V$ o29_27907 02 RP .38440368 06 V_ .|D2|6624 0| RT ,3844036B 06 VT ,10216624 O[

GEO ._6302369 O| ALT .1397692| 06 L_5 .313985|| G2 R_S ._2868|44 O_ RAm .397_69|6 O] |OH °2667BB56 0_

OUT .33DDCD00 02 DT .192_0D00 04 DR .|7362_33 D| SHA .16035997 06 DES °_070_792 02 GEm -.3902E728 O|
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HELTOCENTR1C

.9006_362 08 V -.11223_38 Og.15192125 09 LAT -.18693208 02

XE .8991C155 08 YE -.]12]0076 C_

XT .90292255 08 ¥T -.11227_86 09

LTE -.18701792 02 LOE .30868144 C]

EPS .74TTEk52 02 ESP .59347024-0[

NPS .13762122 03 NSP .58933450-01

RPN .23366361 06 SPN .72572464 C2

GEE .10162561 03 GCT .28169465 C3

REP °16616737 06 VEP .180E5693 CI

0 CAYS 17 PR5* 7 NIN. I3.00C SECo

GEOCE_TRT_

X .15660314 06 Y *62994607 C$

• 16899086 06 CEC .27354_59 CI
.[68_086 O6 LAT .22354959 01

X$ -.89948463 08 YS .LL227458 09

XM .382_6810 06 YN .27410829 05

XT .3824681O O6 YT .27_10829 C5

RS .151E?739 09 VS *29327593 02

GEO .27541091 01 ALT .162612T0 06

OUT .35000000 02 DT .19200000 04

HELIQCE_TRI¢

• 90105068 OB ¥ -.11221158 C9• 15192107 09 L_T -.186e8525 O?

XE .8994e465 OE YE -.11222458 O_

XT .9033C933 OB YT -.11224T16 O9

LTE -.IEEqT3LO 02 LOE .30869986 03

EPS *74989193 02 ESP .61373100-0L

NPS .13776732 03 _SP .58_33_50-C!

RPN .23L17924 O6 SPN .T2826240 C2

GEE *10159332 03 GCT *281T0332 C3

REP .16899086 O6 VEP .17861366 OL

2 CAYS 19 _RSo 23 NZN* 44.933 SEC.

GEOCEETRIC

.32425.2 o, _ .lET,TgSEC6• 37763352 06 _E .73656363 C1

.3176_351 06 LAT .73656563 C1X -.94148619 OB YS .[0929542 Oq

XM °52555553 06 YN .18600810 06

XT .52535553 06 YT .186008|0 06

RS *|519&125 09 VS .29340529 02

GEO .74152949 01 ALT .371_7567 C6

CUT .350C0000 02 CT .59999999 02

EQUATORIAL COCEDINATES

-.48690e?10E OX .250O5O38 O2 DY *1TC67250 O2 OZ .725744O101
LC .30874464 05 V .31130585 02 PTH -.20T23733 00 AZ .75824692 02

ZE -.48698467 O8 OXE .23521729 02 DYE .16070587 O2 DZE .69689323 O!

ZT -.48725168 CE DXT .23442850 O2 OYT .17O05?38 02 OZT .73784843 OL

LT_ -.18624836 02 LOT .30680665 C3 RST .15209394 09 VST .29885L02 02

SEN .IC516707 C3 EP_ oL4760627 03 ENP .13388677 O2 NEP .190O5O45 O2

S_E .423L9448 02 SE_ .12412209 03 ENS .557O810O O2 ESN .11_51548 OC

SIP °1571957_ 05 CPT °g1987205 02 SIN .9L561767 02 _1 .222?6221 CO

ERE .9T455622 O2 CPS .768759?2 02 C2 .16553398 O0 03 .18165940-02

23566650_337202200000000 J.O.= 2458603.93852085 JULY 211964 10 27 09.CC0

TEL C OAYS IT _#S. 37 _IN. 1.127 SEE.

EQUATORIkL COCRDTNATES

.8065137S C4 CX .145994T8 O1 CV .98884557 O0 DZ .287_062_ O0
8 .219127T2 C2 V .17861366 O1 PTH .7625L051 02 AZ .611_9168 OZ

LCN .27802326 03 VE .12O64308 O2 PTE .82683246 OI AZE .27098308 03

23 *4868?116 08 DXS -.255L6234 02 DVS -.16027519 O? DZS -.69119336 01

ZN -.?6032624 O5 _XM -.83306693-01 CYR .93231218 00 DZN .409846O80E

2T -.26032624 05 _XT -.B3306693-01 CVT ._231218 O0 DZT .40984608 O0

RN .58835176 C6 V_ .10218218 O1 RT .388531T6 06 VT .[02L8218 01

LCS .2_810858 C2 883 .12869987 05 88V .4O992793 01 LO_ .26O21O27 O3

CR .I7349573 01 S_ .16527135 06 CES .18697310 O2 CE_ -.38838905 O!

EQUATORTAL COOROTNATES

-.48679C50 C8 OX .24976181 O2 CY °11065565 O2 CZ .72593398 OlLC °30876420 C5 V .51108538 02 PTH -.21641881 O0 6Z .75814183 02

2E -.4868T1_6 08 CXE .23316234 02 EYE .160773L9 02 DZE .69719336 Ol

ZT -.48_1314_ 08 DXT .23432927 02 0¥T .17009831 02 DZT .73817797 O|

LTT -.1868026_ 02 LOT .30882338 03 8ST .152O9232 09 VST .29881885 O2

SEP .10_94925 05 EP_ .1_7_4336 03 ENP .13765L94 02 NEP .18993440 O_

S_P .42174144 02 SEM .[2598261 03 E_S .5593?278 C2 ESN .12012787 0_

SIP .13735730 03 CPT .92023921 02 5]N .91895917 02 C1 .225t5631 O0

CPE .97483286 02 CPS .76877794 02 D2 .16770539 O0 O5 .18653308-02

23_666_566372021673325ll J.O.= 2438608*03033487 JULY 5L,1964 12 45 40.933

TFL 2 O_YS 19 HRS. 55 _IN° 33.060 SEE.

E_UATORIAL C008D[NATES

.88418612 C5 OX .11899592 O] CY -.1O553151 O1 DZ -.28984795 O_
8 .30037273 02 V .16166956 01 RTH .L6552819 02 62 .25687876 O3

LCN .24998081 O3 VE .28826744 02 PTE .91551287 O0 AZE .26930065 O3

ZS *47395290 08 OXS -.228906O1 02 DYS -.16859268 O2 8ZS -.73016810 Ol
ZV ._8150340 05 CXM -.86216485 O0 DY_ *7856297O O0 DZ_ .3933285_ O0

ZT .481803_C 05 DXT -.562L6485 O0 DVT .7856297O O0 DZT .39332854 O0

RN .3?613331 06 VM .104L5832 0] RT .37613331 06 VT *L0815_52 01

LOS °55465531 C3 RAS .13024207 05 Rk_ .29909375 O2 LOM .24982Z6L O3

CR .4605951_ CO 3HA .37419684 06 DES .181880T0 02 CE_ .75548466 O1

_EL[OCENTRIC

• 94_12886 08 y -.|09|0T94 09
• 18189269 09 LAT -.18162_72 02

RE .941_8619 08 . YE -°10929542 09

XT .944T1973 08 ¥T -.I091094[ 09

LTE -.18188070 02 LOE .51074208 03

EPS .82100667 02 ESP .1416200_ OC

Mps .10992785 09 VSP .27453512-18

RPR .17385999 Ok SPN .81132781 C2

GEE .10048671 03 GET .107_6722 C3

8EP .57765552 06 VEP .|6166936 01

SELENOCEETR[C

X .88129493 03 Y .14718812 C4
R .[73_5999 O_ CEC .8791651Z 01

R .|7355998 04 LAT -.121663|8 02

LTS .9_222630 O0 LNS .272T8050 03

6LT .5999450T 00 SH_ -.16316736 04

HGE • 27789953 03 SVL -.70302778 C1

EPOCH CF PERICENTER N_SS_GE

SNA -.38632872 04 ECC .14159395 C1

VH .1126_18101 C3 .12688178 01

TA -.291_1803 02 NTA .13495020 C3

ZA_ .1_586468 03 ZAP .14_1[525 C3

OPl .78995525 Ol fly -.26064_95 01

.88129495 03 _ .14718812 0_
IN .16_23059 05 LA .20587_61 C3

_X -.11839973 O0 _Y .24452204 00

QX ._9860216 00 Q¥ -.82348481 00

BX .28528187 O0 BY .9480L832 OC

SXI .959_3198 O0 SYI -.22144618 00

SXO -.2534_59 O0 SYC -*94455508 CC

ETE .20032762 03 ETS *|716_85 02

6TQ -.37857169 O_ 88_ -°81985720 03

E_UATORIAL 000RO[NATE$

-._75_6278 C8 DX .24080860 02 CY .15783949 02 02 .701]e330 O!LC .31088812 03 V .2965597O O2 PTH .2811915? 01 42 .746O719O O2

22 -.47395290 08 OXE .22890601 02 OYE .16839264 02 OZE .73016610 01

ZT -.47547141 O8 CXT .22328436 O2 OVT ,17622893 O2 CZT .76950095 Ol

LTE -.1816250_ 02 LOT .31088753 05 8ST *15189328 09 VST .29467585 02

SEP .92T_857T 02 EPH .28784TO0 O2 ENP .IS108799 05 _EP °L2724677 00

SNP °70071851 O2 SEN .9?881801 82 E_S .81977955 O2 ESM ,[4O75]86 O0

SIP .21434C9C 02 CPT ,ILI02878 03 SEN .22535559 02 01 .LI4069D90_

CPE .98_T669 02 CPS .77086569 82 D2 *169784O4 03 05 .LSTZ4E41 05

ECUATOR[AL EOOEOTNATES

.26527228 C5 _X .L7821241 01 OV -.18389_48 01 0Z -.683LT650 OC8 .$9081_98 02 V .265O2826 Ol PTH -.1TI09632 O2 AZ .28685680 O3

LC_ .20340645 03 VP .2634641? 01 PTP -.17_80482 02 6ZP .26T57569 03

LTE .58681954 01 LNE .35481263 03

ALP .17880_4C C3 DR -.T7383181 00 OP .82988284-01 ASO .88493_4L 02

HNG *24991503 03 S_A -,59TOET41 02

SELEkOCENT8_C CCN[C

23_666636T562025?ST60311 J°D.= 2438608.03400082 JULY 31,196_

8 .38734127 C4 SLR .58828616 Oa APO .0C000000 00 RCA

C1 .45630E25 04 TFP -.51675861 C3 TF .67483795 O2 LEE

EA -.12589662 02 V6 -*5290_88T 01 C3J -.19274L04 01 TEl

28C .95066534 C2 OEF ,89860404 02 ]8 .4C519482 04 GP

0P2 .2695T_Oe 02

12 48 57.672

.16071850 0¢

• 67152395 02

.67395814 02

.8524685? 0C

ALL VECTORS REFERENCEO TO EARTH EQUATDR PLANE

.2652?224 03 0X .t7521241 01 DY -.18589448 Ol 02 -.68317650 00AP .174_797_ 03 _X .85328672 O0 _Y -.47055737 00 _Z -.224713B3 00

_Z -.96236526 00 PX .85867921 O0 PY .51195922 00 PZ .2425414_-01

QZ -.27068185 00 RX -.17003426 00 RY .3924554_-01 RZ -.9B465634 00

82 .208_882 O0 TI -.22489689 00 TY -.97458237 00 TZ ,00000000 CO

SZT -.17_50462 00 OA! -.10849855 02 RA[ .54700318 03

SZC -.20_26_3_ 00 O_O -.12049891 02 RAO .25498014 03

ET_ ._05CB904 03.38734127 04 THA .1922152T O3
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x -.73515624 03 Y -.ISSCq76T 06 Z -.2575460C 03

]NC .|7086%82 03 LAk ,1TSq5697 E3 ARF .3201722[ 03

gX o1121|q56-01 WY .15862682 CC _Z -,gB?2T696 00

0X -.58543C90 00 0Y o801_T123 0C 0Z ,122L2505 00

BX -.16045259 00 BY -.97625761 CC EZ -.158357_9 00
SX| -°qB6979B6 O0 5YT .16018631 OC SZT .1452BT_q-01

SX0 .|5806769 00 SYt .qT466696 tO SZt .1583q24C 00
ETE .L62T0409 03 ETS .32633398 03 ETC .26124C23 03

BT0 -.38265276 04 ERr .6136606_ 03 E *38T34]33 04

X -.15570C33 06 Y -°673qB376 03 Z -°36577796 t3

INC o[675qT21 03 LAN .1020276_ 03 APF .28?qBT69 03

WX .21006774 OC WY .6_7566[3-C1 kZ -.qT666186 00

QX *g668T149-O[ OV _99310374 OC OZ .663C6277-01

EX -.75TC6221 O0 BY -.62665g72 OC BZ -.1g1_6033 tO

SXl -°61865C41 0O SV! .77g6|340 O0 SZ[ -.q733730T-Ol

SXO *T55553|1 00 $Y_ °6265567£ CC SZt .[9122267 CO

ETE .51936452 O0 ETS olB1332Tq 03 ETC .25517E3_ 03

BTT -.3801t655 04 ERT .T4516347 as 8 °3ET34T62 04

6|5657037266 6154tS?323T| 6|354653|C03 203702Cl2006

6_070281T 1q56000

ALL VECTORS REFERENCEO TO ORB|T PLANE OF TARGET

DX -.19492724 Ol DY .]7669618 O! DZ °25854990 00

_X .86127q04 00 HY -°5C302756 O0 NZ -,7T061039-0]

PX -oETO646TB O0 PY -.5766|20_ O0 PZ -o1018511C Ot

R! -.1434TOgT-O| RY *23275526-02 R! -.99q89443 O0

T! .160_0322 O0 TY .98T08405 O0 TZ .00000000 00

DA[ .83246516 00 RAT °1T078130 03

OAO .91135qET Ol RAO .80789132 02

THA °[T088745 03

ALL VECTORS REFERENCEC TO TRUE LUNAR EOU. RL&NE

0X -.282q3685 O0 DY °26143560 0l OZ .58969589-01

MX .83487689 OC _Y -.528031q8 O0 NZ .15537392 O0

PX -.97289418 O0 PY °T0835946 O0 PZ -.2042q16T 00

RX .6050507q-0[ RY -.T624753T-OT RZ -.g9525142 00

TX .T8333312 00 TY .62160215 O0 T! .00000000 O0

DAI -.55858627 0l RAT .12843322 03

ClO *|1024|47 02 RAO .3q667863 02

THA .16890065 03

6036TT|43305 6054624|6420

000000000000
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APPENDIX C

Ranger VII space trajectory for postmaneuver orbit

SPACE TRAJECTORY

RA-T PO_T N|DCOURSE CRB]T

DUE .39860138 06 J .16234500-02 _ -.5T499;9_-C5 D .75749999-05 RE .63783650 04 REM .63783C79 04

°6670;998-[? .88782497 29 E .68800699 29 .88837498 29 D_E .4|TECTA1-02 AU .]4_5990D Cg
A C

Gm .6902§900 04 GMS *|327]546 ]2 GNV .32476950 C6 GMA .429TT799 05 C_C .379|8700 08 GNJ .1267|060 C9

EG_ o3986C_20 06 NO8 .6902T779 04 JA .29200000-02 HA °00000000 00 CA .O08000DO O0 86 .3_1700_C C4

ARA .35670D08 01 G8 .3_2_6C36 CC NJS .3741000C 03 GB[ °00000000 OO GB2 .00000000 O0 5C .L0200000 D9

ZNJE_TION _CRD|TZON$ FOON 2_6665063_32024_000_0 J._.= 2436605*93608796 JULY 2qe[q64 ]0 2T SR.DOC

GEOCENTRIC XO .1566T652 O_ YO .6_041633 C5 ZO ,80776772 04 CXO .[4342636 D| OYO .972570_0 CO D2D .2A116151CC

CARTES|AN GMC .DOOCOCCO O0 SGC .CCDCOOCC C0 TO o_7678000 05 GHA .1G409t73 03 GHO .306672_T C3

0 DAYS C hRS. 0 _N. O.OOC $EC. _3_6665_6_3202600_00000 J.O.= 2_38605.9360879_ JULY 29_964 lO 27 58._00
TFL 0 DAYS 1T _RS. 37 VIN. 5D.]2T SEC.

GEOCE_TN]C EQUATORIAL COODOINA_ES

• 1_667_5] 06 _ .63841630 C5 Z .8C776_71 C4 DX .1_3_2615 O] CY ._T25TO15 O0 DZ .28116150 OC
• |69075|2 06 CEO .273_3659 OJ R_ o23938_36 _2 ¥ °1755577D D] PTH ._6_3392_ 02 A2 .61432209 02

• |6907_]2 06 LAT ._73_9 _[ L_ ._TT_2680 C3 YE .]_07C;[O O_ PTE °81207516 _l A_E o_7095862 03

X$ -.8_9496L7 D8 YS .1|227379 09 ZS .486e6T74 08 DX5 -.23516068 OZ OYS -.160?TT2B O_ DZS -.69720238 O1

XU .382_6389 06 YP .ZT456503 C5 ZU -.26012533 05 _XN -.83439898-01 OYU .932_0139 O0 OZM .40985466 O0

X? .3D_46_89 06 YT .27456503 D5 ZT -.26012533 _5 CXT -._3439898-01 DYT .93230139 O0 OZT ._0985468 OC

US .15187738 09 V$ .2q3275_6 02 8P .3843296T 06 VM .lC218263 0[ RT .38_2947 06 VT .[0218263 Ol

GEO ,27570|87 OI ALT .1626969T C6 LOS .246C6686 C2 NA$ .128T0042 03 RAN .41061_12 01 LOR .2600|239 C3

OUT .35000D00 02 OT .48000000 C3 CD .IT05|_R] O| SHA o]63_5720 06 DES .JR69|1|6 02 DEN -.38809100 OI

GEDCENTRIC CONIC

EPOCH OF PER_CENTER PASSAGE 23_666450062_02626540000 J.O.= _43E605.2|642566 JULY 28,1964 17 |[ 39.177

$88 .28808T05 06 EOC .9760169] CC B .582T9668 05 SLR .|_519_62 05 APO .48183]96 06 RCA .63421350 04

VH .1_661113 O0 C3 -.[6_0296 E1 C| *70641933 05 TFP .62178_23 05 TF -.17271895 02 PER .2000Z134 05

TA .16192552 03 8T_ .OO000COO CC EA .T16C8135 C2 _A ._865|656 02 C3J -.20_TOgOT Ol T_I .OOOOCOOC OC

ALL VECTORS REFERENCED TO EARTH EQUATUR PLAN[
X .1566T65L 06 Y .6306|630 C$ Z .SC7T6TTI 04 CX .1_342615 Ol DY .972570|5 00 UZ .28L16150 OC

INC .28TOT653 02 LAN .16908352 02 APF ._05T826_ D3 RX -.$4898679 O0 RY o8060T915 DO _Z .4T_95822 CO

NX .1397_132 00 NY -.45957602 OC kZ .8770820| CC PX -.7726553_ O0 PY -.60_509_ O0 _Z -.Iq3T06O400

OX .6|9_63_0 O0 _Y -.65C62]03 0C _2 -.63955C3_ OO 8X .15255750 OO RY .1193659B DO RZ -.9R[C596O OC

DX -.619_6358 00 EY .65062|22 TO BZ .439_5052 _0 TX -.6|62225| O0 TY .TDTST226 OC TZ .00000000 DO
DAP -.I11691_6 02 RAP .218C4CT9 C3

_TQ .49_20867 05 88_ -._67673[0 05 8 ._52Tg_6_ C$ THA ._555822_ 03

HEL|OCENTRIC E_UATDR|AL CODRDTNATES

.901D629| 06 Y -*_21075 09 Z -*48678696 C8 DX *_4950529 02 CY *]7050298 02 0_ .T25518_3 Cl
• 1519_]06 Oq LAT -.L8608584 O_ LC_ ._CRT64EC 05 V .|[OTTg7O C_ PTH -.2]99015_ O0 AZ o75E134|10Z

XE .Dqg496]T OE YE -.||227379 C9 ZE -.686E677_ 06 DXE .23516068 02 DYE .]6077726 02 DZE .6_7_0236 Ol

XT .90332080 OE YT -.|]_26653 C9 Z_ -._ETI2787 OB _XT *2_432628 02 DYT .17010029 D2 DZT .738387_50_

_TE -.|869TIT6 02 LOE .308?0062 03 LTT -.1868012? 02 LOT .30882594 05 RST .15209227 09 VST .2988|788 02

EP_ .T499_O_ O_ E_P .60570_02-01 SEP .|0496336 C3 EPN .|4725360 03 _DP .13T73992 02 MEP .|8992397 02

MP$ .13TT7124 O_ M_p ._7674959-CI SUP .62170264 02 _N .|259357] 03 ENS .55944169 02 ES_ .11992408 OO

UPN .231|0450 06 5D_ .728_3]$1 CE

GCE .101_9271 03 G_T .2D]7032] 03 SiP *13734109 03 OPT .9202512T 02 SIN .9159697D 02 C| .22522934 O0

REP .16gOTS[2 06 VEP .[T555TTO El CPE .97484329 02 CP_ .76877848 02 D2 .16777019 O0 03 .[E66T;30-02

O OAY_ 0 NUS. 32 _[N. 2.000 SEO. 25_666507334_0_000000000 J.O,- 2436605.95833353 JULY 29_1964 1[ OO DO.ODD

TFL 0 DAYS |8 HUS. 9 8IN. 52.|27 5EC.

96

GEOCEhTRTC ECUATORZ&L COORDINATES

R .1596C7T1 O6 Y .649C1358 O5 Z .86168121 04 OX .14|0D239 01 CY .962673O5 DO D2 .27985019 OC

U .IT232891 06 £EC .28661C53 0] RI ._2153237 C2 V .17300933 01 PTH .76296975 O_ 6Z .6142|977 C2

U .17232891 06 L6T o28661C$3 Cl LCN ._7CC2925 03 VE .12307687 02 PTE .7B493600 CI AZE .27C92133 03

KS -.89996810 08 YS .11224288 C9 ZS .4867557C 08 OXS -.23509580 02 OYS -.16085906 02 OZS -.69755642 Ol

Xm .3822;85O 06 YP .29247;86 05 ZP -.25224465 05 DXU -.88665452-01 OYN .9316T739 O0 OZM .41019167 O0

RT .3822;850 06 YT .2q247986 05 ZT -.25224465 C$ OXT -.88665452-0| OYT .95187T39 DO DZT .41_19867 CC

85 .151E7TOI 09 VS o29_27T22 C2 RR .38424454 06 VU .1C22014B Ol 8T .30426454 06 VT .]022D148 D1

GEO .288S6062 01 ALT .|6595C76 06 LCS .16598171 02 RAS °12872216 03 RA_ .63T49252 OI LOR .25225C93 D3

OUT .55000000 02 OT .200C0000 Ol _8 .168C84qC CI SHA ot6668?D8 06 DES .186918B6 02 DEU -.37639968 O|

HEL|OCE_TN|C EQUAT_R/AL CDONO[NATES

• 90154217 OR Y -.LI217TgR D5 Z -.4866475_ CE DX *24919608 02 DY .1T048579 02 CZ .Y25541_4 CI
.15Lq2083 09 LAT -.18682_63 O2 LDN .308T8784 03 V o3|0528B6 O2 PTH -.23C16115 O0 AZ .?_60[190 O2

XE .899_48|00_ YE -.]|2242D8 09 ZE -.886753T0 C8 DX_ °23509580 02 OYE .I6_85q06 02 028 .69T556_2 01

XT .9037T108 08 Y] -*11221363 D9 2T -.48698594 08 CXT o2342C915 02 DYT .1701T784 02 CZT .75857559 O|

LTE -.186_1886 02 LOE .30872216 03 LTT -.1867472T 02 LOT °50884805 03 RST .15209035 09 VST .298T79T9 02

EP$ .T5236TI2 02 ESP .63336395_01 $EP .IC6TOC42 03 EPU +14683205 03 EHP .]4205434 O_ MEP *|8964535 D2

_P$ .13T9310I 03 8SP °57674939~0] 5_P .420|1376 C2 SEN .12366_B4 03 885 .56216681D_ ESU .|2053_39 OC
DPN .22824701 D6 SPN .73[15676 02

GCE .1015581T 05 GC1 .28171135 C3 5[P .1374956T 03 CPT °92066024 02 51N .91630490 02 01 .22804901 00

REP .|T232891 06 VEP .1T300935 Ol OPE o9T51857; 02 CP5 .76880056 D2 D2 .]7030467 C0 D_ .192452D3-02

D DAYS | H85. 32 PIN. 2.00C SECo _35666511L20202000DOCC00 J.Oo= 2438606o00D000C0 JULY 29,196_ 12 CO OD.COC

TFL 0 DAYS 19 HRS. 9 PTN. 52.127 5EC.

GECCE_TRIC EOUATDRIAL CODROINATE$

.,,440562o, Y .6,,,4626c5 _ .96|._0,04 o_.,6.°,5 0| 0, .94.,,. 00 o2 .2T,3.030c
U • 1T830135 06 OEC ._09275T¢ O] R6 .225T00_5 02 V .[6868296 O| PTH .76607958 O_ AZ .61440|9| O_

R .1T830136 06 LAT .30927_T4 0| |ON .25540498 C3 VE ,12742325 02 PTE .TS_40TR| O| AZE *27085850 03

X5 -.90079626 OE Y$ .|[2|8496 O_ ZS .68648265 De DXS -,23697419 02 OYS -.L6LO]22L 02 DZ5 -.69821954 01

XN .38L96168 06 YN .$26D|256 D$ ZP -.257466T4 05 DXN -°98456609-01 DYR .93101695 00 DZM .4|DT9_62 Oo

XT °38]96168 06 YT .52601_34 _5 ZT -o23T46674 05 DXT -.98456609-0| OYT .931016q5 O0 OZT .41079662 DO

RS .15187631 09 VS *29327957 02 RU .384C8524 06 VM .|0223690 Ol RT .38406524 06 VT .t0223690 Ol

GED .31137925 Ol ALT .t7|92320 06 _DS °15978260 O| RAS .12876289 05 RAN .48T86894 O| L_N ._3771343 03

DUT .35000000 02 DT .48000000 D3 DR .16376437 0] SNA .]7279896 06 DES .]868_968 02 DEN -.35_¢662A O!

HELIOCEhTR]O EQUATORIAL COORCINAT8_

X °9026_83| 08 Y -.ll_I]_6O C9 2 -.48638625 C8 OK .24864527 02 OY .[7D46066 02 _2 .T2595654 O|

.15192036 09 LAT -.18672521 02 |ON .30883095 03 V .31008_95 02 PTH -.24778046 O0 _Z .75778842 02
X o90079826 08 YE -.11_18496 09 ZE -+48648245 08 OXE .23497419 02 OYE .]610322] 02 DIE .69821934 Ol

XT ,904615ET 08 YT -.||_15234 C9 Z_ -o6B6T[99| OD CxT .23398963 02 DYT .]TO3_25D 02 D2T .73929RRC 01

LEE -.1868196D 02 LOE .30ET6289 03 LTT -.18666610 C2 LOT .30686943 03 RST .]5208672 09 VST .29870603 02

EP$ .T56636T6 02 ESP .64860743-01 SEP *10427]15 03 EPM .14613306 D3 E_P .15000678 02 NEP .I6886258 OZ

MP$ .|_8_T3 03 PSP .546257T5-0] $_P .48721301 02 SEH .12315717 03 ENS .5672[69| D2 ESN .1_073T[4 OC

RPR .22298]70 06 SP_ *736|3T15 C2

GCE oI0|49T55 03 GOT .28|7265B 03 SIP .13777691 05 CPT .92140429 02 SIN .916q4611 02 0] .23363430 O0

R_P o1T83C]35 06 VEP *]6648296 Ol CPE .9757896T 02 CP$ .T6884183 02 02 .17583483 O0 0_ .20371412-02

0 DAY5 _ N_5. 32 _N= 2.080 SEO. 2356665|2724202000DOOODD JoD.- 2438606.04]_6666 JDLY 29t1964 ]3 O00D.O00
TFL D DAYS 20 H85+ 9 8IN* $2.12T _EC.
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GEOCEkTR[C E_UAT_R1AL C_ORDTEATES

X .16925436 O6 Y °TL7C5259 C5 Z .IC6L_7_ G5 _X .13270q46 OL CY .q2T86T52 OC DZ .2748T86q O0

R °18612316 O6 CEC °33046760 C! RJ *229_0133 _2 V .16424605 OL PTH .76506319 O2 AZ .61458L53 O2
R *L8_]2316 O6 LAT °330_676_ C! L_h .24075_0C C3 VE °13165986 02 PTE .69675]86 01 AZE .27GB02_4 O3

X$ -°?016t_93 O8 Y$ °1L21269_ _9 Z5 .4_62_IOC _8 OX_ -.2_48_47 02 DV$ -o_61L652R O2 OZ$ -.6q888Lq5 O!

X_ °3815_6! O6 Y_ *35_12L_ C5 Z_ -*2226678_ _5 _X_ -*1C8251_4 O0 _Y_ ._300699q G_ DZM .4L13_06_ O0

XT .3_15_6! 06 YT .35q51212 G5 ZT -°2_26678_ _5 _XT -.LC82_144 O0 OYT ._3006_ O0 DZT .4113606_ O0

RS .|5107_62 O9 V$ .2_328Lq_ O2 R_ °3B_2_6_ C6 _M .10_272_80L RT .3_392568 O6 VT o10_724_ O|

GED °332714T] Ol ALT .1777_503 G6 LC_ .34_q74_ _3 RA$ *12880_6_ 03 RAp o_3821950 _! L_M o223|7_T _3

DUT °350CCG00 OZ DT .q_9_ C3 _ *L59712L$ _ _HA °178752q0 O6 0E$ oI_672043 O2 DFM -._248857 Ol

HELTOCEkTRTC _QUATD_IAL COOROIhATE$

X ._03_Z4T O8 Y -°112C5524 Cg Z -._612_85 08 _X *_4812_! 02 _Y *LT0443_ O_ DZ .T2636_8! O!

• L5_1_86 O_ LAT -.1866217_ 02 LC °308_740C _3 V *3G966_14 02 PT_ -.26356846 O0 AZ o75757L2q O2X o_016_3 08 VE -.112126q_ C_ ZE -.4862310C C8 DXE ._5_70_ D¥_ *16|16_8 _ DZE .6q_Bslq$ O!

XT *g0545582 08 YT -°112_C_q C_ ZT -.486_536_ _8 OXT °_76_5 02 OYT *170465_80_ DZT *74_0|8_! Ol

LTE -°L86T2_3 O2 LOE .308_C360 C3 Lit -.L865_5 02 LOT .3089_08L 03 RST .15208308 O_ VST °2q863574 O2

£P$ *7606C4T5 02 ESP .6T_4B7_2-CL _EP *1C3_72L! _3 EP_ .1_543_7_ 03 E_P °L57_8934 02 _EP °l_TTT16T 02

MPS *L385_493 03 _$P °53265584-_! SMP .4|440695 C2 $EM o12264q08 03 E_5 *57_2_136 02 ESH *1215_476 O0

RPN .21T_2_44 O6 $P_ .T_75360 C2

GCE *LO14416T O3 GCT .2817416q C3 SIP .[3BC4_5_ G3 CPT ._22120q_ O2 $Z_ .91755T13 _2 DL °238_65_70C

_EP .L84123_6 O6 VEP .1642_5 CL CPE *q76_7C _2 CPS °76888_5 O2 O2 .18G08233 00 D3 *2_q62-02

0 _AY$ _ _R$* 3Z VZN° Z°OOC _EC° 235666_L453020200000_C_ J°D.- 2_8606o0B33333_ JULY 2q.196_ l_ O_ CO*O0_

_FL 0 D_Y$ _I HRS. _ VTN* 52°127 5ECo

GEOCE_T_IC E_UATOR]AL CDDRDThATE_

X .1_3_6378 O6 Y °75_1619_ C5 Z o115_4_ C5 _X .128q64_9 O! _V .q1166]18 O0 DZ °27_8_46 O0
R *18_8C_8 O6 _EC °350_5_38 C! R_ *233_6544 02 V .16_26_80 OL PTH .765_36110_ AZ °6_4T57_ O2

R .1898C347 O6 LiT .35035_ Cl LCk .226C7_35 G3 VE ._3579_q_ 02 PtE .6_24_21 01 AZE °2707_370 O3

X$ -°902_8523 08 Y5 °Z12C6890 _9 Z5 *485_7_27 C_ _5 -.23473_6_ _2 DY$ -.1613L829 _2 DZ$ -o6q_54430 O!

XN °38[]B_27 O6 Y_ .3_2_7_40 C5 Z_ -.2CT_4ql8 _5 _XM °._180_]_ O0 DY_ ._Z_0_64_ O0 DZ_ *_llBS_5! OC

XT °38118227 O6 YT .392_76_0 O5 ZT -.207_18 O5 DXT -.1180_1_ O0 DYT ._0_642 O0 DZT .41LBS_Sl O0

R$ o1_L_7_2 09 VS .29_2_29 02 RV ._8376_87 06 V_ °|02_B_2 01 RT °38_76_8T 06 VT °]02308_20l

GEO °_5273596 OL _LT .18_425_5 06 LC$ °33159_L_ C3 R_$ .]28_432 O_ RA_ ._B860606 Ol LO_ *_0863887 C3

DUT .350CCC00 02 CT .19200C00 C_ CR .15589_6 G1 S_A *_8455q32 06 DES .1_66210R 02 DE_ -*3L046_1_ O!

_EL[OCE_TR]C E_U_TO_IAL COOR_T_ATE5

X °90422_86 OB Y -oZZZge_88 _ Z -°_85e632_ C8 _X .2476271L O_ _Y .170_34_0 O2 _Z °726T8255 O!

R °]_1934 O9 LAT -*1865_833 G2 LCk o3C8_169B _3 V °30_2T232 O2 PT_ -.27776586 O0 AZ .75T35_79 OZ

XE .902_8523 O8 VE -.11206B90 G9 ZE -°485_?q2T 08 OXE o_3473063 O2 OYE .L613|_2_ O2 DZE *6_54430 O!

XT o9062_T05 OB YT -*11_02_60 _9 ZT -.4861871_ 08 OXT .233_5014 O2 DYt .[7O60865 _2 DZT °74_T3325 O!

LTE -olB66Z]08 OZ LOE °3088_32 G_ LTT -*_86_4_52 G2 LOT .308977L6 03 R_T ._207943 O9 V$T °29856294 O2

EP$ .764_C557 02 ESP .695_554-C1 5EP .1_3_q_8_ C3 EPM ._64?_Z_ 03 E_P .16_6852_ 02 MEP o186412_4 02

MP$ °13877T_50_ _$P .5186_T34-_1 5_P °4L|6_223 C2 $EM .122L40_6 03 E_5 *5773T_]3 02 ESM o12_347_4 O0

RPM °21275_46 06 $_ .?_5_4_?6 _2

_CE *1DZ]8996 03 GCT .2817566! _ 51P *138_]C7C C_ CPT ._2281166 02 $_N *91813_16 O_ _L °2_4657_! O_

REP °|898C_48 06 VEP °16026580 C1 CPE °_76_7_13 C2 CP_ .768_2424 02 02 *185L58_6 G_ D_ .228161_7-02

G _AV5 4 HRS. 32 _IN* 2.00C 5E£. 2356665163342_2000000CC_ J°D°s 243_606.12500000 JULY 2q,1964 15 O0 _O.GO_

TFL 0 DJY5 22 HRS. _ _* 52.127 5EC*

GEOCE_TRZC EQUATORTAL COORDINATES

X °|TB_4_58 06 V .7_270C7t C5 Z .12575C_! O_ OX .12_4_87q 01 DY .89615?25 O0 OZ *_6_Bg_2B O0
R *19535_2 06 _EC °369C7789 _! _ .2_671842 C2 V .15651452 O! PTH *766TLL_ G2 AZ .614_2?q8 02

R .1953_C42 O6 LAT °_69C77_9 C! L_N .21_3_358 O_ VE .|39_2_0T O2 PTE o625296_8 O! AZE ¸ ._?_TO_8_ O3

XS -°_0333G06 08 Y$ .LL2OLCT_ C_ Z$ o_857273C _8 OX$ -.23460_66 O_ OY$ -°1614?12_ 02 OZS -.T0_20634 O!

XM *380T3_65 06 Y_ *42640_q0 05 Z_ -._3C12_6 _5 _XM -°|_7_T8 O0 DY_ *9279160_ O0 DZM ._12_8L_6 O0

XT °3B073_65 06 YT .426_01_0 _5 ZT -.193C1216 C5 DXT -*|27B_$TB O0 DYT °q279160_ O0 OZT ._123BL_6 O0
R$ oL5187422 O_ V$ .29_28667 _2 _ .383_05T_ 06 V_ *1_2_44_2 01 RT °38_60579 06 VT °10234412 O!

GEO .3T158605 01 ALT *LB8_72_1 C6 l_S .316_967_ C3 RA$ °12_85_0_ O_ RAM .6_01008 O! LO_ °]_410L84 03

OUT .3_OG_CO0 O2 _T *1_200000 _ _R °15229_47 O! $H_ .1_0226T9 O6 0E$ *1865216_ O2 _EN -.2R_0670 O!

HELIOCENTRIC E_UAT_R_AL COORDINATES

X °9051L5_8 08 V -*L_1_3252 _ Z -.485_015_ _8 DX .24T15354 02 OY °]704328_ 02 DZ *T_71_557 OL

R *|5]qlST9 O9 LAT -.L86_1_86 _2 L_ .30_! O_ V °_0B9018_ O2 PTH -*2qOSTg_O O0 AZ .757_532q O2

XE °90333C06 08 YE -.LI2ClC79 _ ZE -°_85_273C _8 DX_ .2_60_66 02 OYE ._614T12_ 02 _Z_ .T_206_4 OL

XT .90T1_745 OB Yr -.[_|_6_15 C_ ZT -._85_2C3! C8 DXT .233_301B O2 DVT .170?5039 O2 _ZT °T4l_4445 OL

LTE -*1B652164 O_ LOE .30_85_3 C3 LTT -°|_6_421! _2 LOT .30_0Lt_! O3 RST .152_757_ Oq VST *_848_6_ O2

EPS °76T76812 02 E$P °TL_68_60-C! $EP .10_1_1_4 _3 _P_ *l_417q_3 03 E_P o17_3976_ 02 V_P .1B_80903 02

_P$ .1390_210 O3 _$P °5_3_6C2q-C! 5_P .40qC6584 _ _EN .]2163L62 O3 _$ °58245_2_ O2 ESM °1_2q_532 O0

RP_ *20T77209 06 5Pk °74_C$$30 C2

GCE °101341_ 03 GCT °2_1771_0 _3 SIP °]385636_ _3 CPT *_2_47770 02 SIN .g186q3L5 02 _! .2505_36! O0

REP °L953_42 06 VEP °1565Z_52 O_ CPE o_7735e36 _2 CP5 o_6B_65_ 02 02 .1903T468 O0 _3 .2_145_02-02

0 _AY$ 5 _R$. 32 _IN° 2*0_C $EC. 23_6665_1402020_C000C0_ J°O*- 26_B606.16666666 JULY 2_,L_6_ 16 CO O0*COC
TFL G _Y$ 23 HR$o 9 _r_. 52.127 $EC*

GEOCEnTrIC EQUATORIAL COOR_I_ATE$

X *L8299854 06 Y .81_69301 05 Z .1_4_1_7 C5 DX .L221_724 OL _Y .8812_50_ O0 _Z .2674]_66 O0

R °20077127 06 _EC °38675_3_ O! RA .2_1_ _ V *|5296570 01 PTH oT67_OOL_ 02 AZ *6]_092B_ 02

R °200TTI2T O6 LAT °386T5835 C! LG_ °19666_87 _3 VE .L4_TTO_O O2 PTE .5944282O OL AZE ._7067C62 03

X5 -°_4_7_41 O8 Y$ .Zl1_526_ _ Z5 *_85_7513 OB _X5 -.23_8660 O2 _¥$ -.161624t00_ DZ$ -.700_6808 O[

X_ °38026LT6 06 Y_ .45978535 _5 Z_ -.L7815PI? _$ _XM -.13T64q42 O0 D¥_ ._670R88 O0 DZN *412835_5 O0

XT .380_6L76 06 YT °45978535 05 ZT -°|78|5_17 05 _XT -.13?64_2 O0 DYT .926T0888 OG DZT .41283545 O0

RS .[51B735_ O9 V$ *2_328_06 C2 R_ °_B344547 _6 VM *L_2_BO|60l RT ._834_54T O6 VT .1_2_8C16 OI

GED °389_85_4 O! ALT .19_9316 G6 LC5 °3CL5966L _3 RAS ._2_925?3 03 R_ .68_32B80L L_M .ITq5650! 03

DUT °350C0000 02 DT ._2_0C00 G4 C_ .1688_C45 O! 5HA .[_5T62_6 06 _ES .18642213 02 DE_ -.2663G60_ O!

HELIOCENTRIC E_U_TnR_AL CO_ROI_ATE_

X .9_6CG439 08 Y -olllBTLI? O_ Z -.48533_7C _B DX °246T0032 02 _Y .I?_3?0_ 02 DZ °?_76_954 01
R .LSI_LS_l D_ LAT -.1B63]L3T 02 LC_ °30_C0277 O3 V .30855L44 O2 PTH -o_0217_40 O0 AZ °T56q_|_[ O2

XE °90417_! 08 YE -.]11q5263 _ ZE -.485475|3 _$ DXE o2_448660 02 _¥E .16162410 02 DZE .70086808 O!
XT o90T_7702 08 YT -.lilaCS66 _ ZT -*_B_5328 CB _XT °2331L_|0 02 OYT .1?C8911_ G2 DZT °?_2t5162 O!

LTE -*L86_2213 02 LOE °308_2573 C_ LTT -.18624C62 02 LOT o3_905484 03 AST *1_207206 09 VST .298_15B3 02

EPS .771CZ70! 02 E5P .T3354_86-OL $EP *_0282_ _3 EP_ .L4_5984! O_ E_P .18102903 02 _EP °182986B_ 02

VP$ °L3_2_765 O3 _SP .6q4_$85_-OL $_P o4_652503 C2 5EM °121122_$ O3 E_5 .587560T4 O2 E$M .]23_4070 OC

RPM .Z0286866 06 $PN °T52_12_3 C2

GeE .ZOZ29T22 O_ GCT *2_1_856_ 03 SIP .L3_0763 C_ CPT *9241_02_ O2 $_N .91922005 O2 D! .256_7_32 O0
_EP .ZGOTT]2T'06 VEP °152q6_70 CL CPE *q77_LS[C _2 CP_ .76_006_! 02 D2 °I_?_3TL O0 _3 *2_5_44L-02

0 CAY$ 6 HR$° 32 _[_° _*OOC $EC° 2356665217_42020_0_00_00 J°O°- 2_38606.20833_33 JULY 29,1966 IT O0 00.000

TFL ! OJY$ _ HRS. _ _N° 52.]2? 5_C*

97
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GEOEEETR]C

X .18733866 06 y .84616106 C5

R *20607261 06 DEC .A0349951 C1

o206CT26l O6 LAT .4034995| DIX -.90501837 OB YS .||1894A2 09

XM .37974858 06 YP .49312390 05

XT .3797A858 06 YT .493|23g0 05

AS .15187282 09 VS .2932914S C2

GED °40623989 01 ALT .19969451 C6

OUT *35000000 02 DT *|9200C00 06

HELIOCENTRIC

1 .906891TS 08 I -.,1|80981 O9.15191762 Oq LA -.18620784 02

XE .90501837 08 YE -.11|896A2 Cg

XT .9088[$85 08 YT -.IlIRDSI| 09

LTE -.18632251 02 LOE .30596646 C3

EPS o77407333 02 ESP .75975525-C|

MPS .13956486 03 NSP .DTgAg227-C|

RPN .19803629 06 5PE .75633731 C2

GEE _|0123566 03 GET *28179970 03

REP °20607261 06 VEP .1496081| C|

0 _AY5 7 HRS. 32 FXN. 2.000 5EC.

GECCENTR|E

.|9136924 06 V .87712503 05
• 21126060 06 DEC .41938958 Ol

R .21186040 06 LAT .61938958 Cl

X$ -.9058618_ 08 VS .11183616 09

XN ,37920c11 06 YP .52661619 CS
XT .379200|1 06 YT .526616|9 05

RS .1S187212 O_ V$ .29329386 C2

GED ,62223732 Ol ALT .20488231 C6

DUT .3SOCCCO0 02 01 .19200000 C6

HELIODEWTRIC

.90777753 08 Y -.11174844 O_

.1_]91700 09 LAT -.18610630 C2

RE .90586186 08 YE -.11183616 C_

XT .90965386 08 YT -.11178351C9

LIE -.18622282 02 LOE .30900713 C3

EP$ .T7695525 02 ESF .77252516-01

NPS .13978396 03 _SP .45863_70-01

RPN .19326880 06 SP_ .75965490 02

GCE .10121634 03 GCT .28181329 03
REP .21126040 06 VEP .16661535 OI

O DAYS 8 HAS, _2 M|N. 2o000 SEE*

8QUATOR]AI CODAD]NATES

.16500448 C5 DX .1|900925 O[ DY .867021_g DO DZ .2669562R O0R .263CT685 02 V .14960811 01 PTH .76801215 02 AZ .61525100 02

1Ck .18|93709 03 VE .16T62663 02 PTE .56623866 01 AZE .27063522 03

ZS .48522269 08 DXS -.23436640 OZ DYS -.16172691 02 DZS -.70152955 Ol

8N -.16328865 0S DXM -,147_$025 00 0¥N .92541673 00 DZM .61325220 00

ZT -.16328865 05 DXT -.14245025 O0 DYT .92541673 O0 DZT .41325220 O0

RP .38328691 06 V_ .10241637 Ol RT .385286gl 06 VT .10261637 Ol

LOS .28659606 C3 RA5 .12896666 03 RAM °73987636 01 LCM .16502837 03

CR .14565603 CI SHA .20|174Tg 06 DES .18632251 02 DEM -.2641673q O1

ECUATOR|AL COORDrNATE5

Z -.48501169 C8 DX *24626538 02 CY .17046712 02 DZ .7_802697 01
LCN .509C4556 C3 V .30821917 02 PTH -,51269374 O0 JZ °75675335 02

ZE -.98522269 C8 DXE .23436660 02 DYE °16177691 C2 DZE .70152955 01

ZX -.48538598 08 DXT .23288990 02 DYT .17|05105 02 DZT .T4285477 01

LTT -.18613905 02 LOT .50909615 03 RST .1_206836 09 VST .2_834151 02

$EP .10251679 C3 EPN .16304508 03 E_P °18888195 02 PEP .18096720 02

SNP .60606722 C2 SEN *12061245 03 EVS ,59263260 02 ESH .12433010 OC

SIP .|39C4288 03 OPT .92476035 02 SIN °91932099 02 DI .262860710C

DPE .9782A44_ C2 CPS .7690676| 02 02 °20127865 DO 03 ,27051861-02

255666S23550202000000C00 JoD*" 2438606.28000000 JUlY 2g,lg66 18 O0 00.000

TFL I DAYS l HRSo 9 PIN. 52.127 SEE*

EQURTDR|AL EDDROINATES

,15649885 05 OX .11604812 0l DY .85328837 O0 OZ .262S1463 O0
R .2_601301 02 V .146A1535 01 PTH .76855589 02 AZ .61540185 02

kEN .16718985 03 VE °15139502 02 PTE .86039525 01 AZE .8T0603|7 03

ZS o68497006 C8 CXS -.23424210 O2 OY5 -.16192964 02 DE5 -.702190TC O1

ZP -.16860666 05 DXM -.]5725028 DO OYH .926033510D DEN .91365133 OD

Z3 -.1686044_ 05 DXT -.15725028 O0 OYT .9240335100 DZT .41363133 00

R_ .38312410 06 VM .10248276 Ol AT .38512610 06 VT .10245276 0t

LOS .2715q568 C3 RAS .12900713 03 RAR .79036186 Ol LOP .15049197 03

CA .1625792T 01 8HA .20646852 06 DES o1862228_ 02 DEN -.22199267 01

EQUATORIAL CODRDINATES

-,48681556 08 DX .2458669T OZ CY .|7066252 02 DZ .72866215 OILC .30908836 03 V .30790336 02 PTH -.52225771 O0 AZ .T5655905 02

ZE -,6B497006 08 DXE .23426210 02 DYE .16122964 02 DZE .70219070 OI

81 -.A8511846 CO DXT .25266960 02 OYT .1Tl16997 02 DZT .T4355386 O|

LT3 -.|8603242 02 LOT ,30913745 03 RST o1520646A 09 VST .298266T0 02

5EP .10222660 C3 EPR .14251728 03 EPP .19605879 02 HER .1T876836 OZ

SRP .6CL69C16 02 SEN .I2010223 03 EPS .59772886 02 ESR °12433010 O0

SiP °13926_6C 03 OPT .92533906 02 SIN .92019566 02 DI .26932689 00

CPE .97864923 C2 CP5 ,T6908872 02 02 o2069q359 O0 C3 *28662952-02

235666525354202000000000 J.O.= 2638606.29166666 JULY 29,1966 19 O0 00.000

TFL l OAYS 2 HRS. 9 PIN. 52, I2T SEE.

GEDCEkTR]C EQUATORIAL COORDINATES

.19569565 06 Y .90760379 05 Z .16390580 05 CX .1|323896 Ol DY .86005_2l O0 DZ .26009737 OC
• 2|656004 06 DEC .63650666 C1 RA .26881C48 C2 V .1433?531 O! PTH .76903872 02 AZ .6|556675 02

o2163AC04 06 LAY .63650666 01 LDN ,15242853 03 VE .15508551 02 PTE .51661792 DI 4ZE .2705?603"03
X -.q0670692 O8 YS .1II37283 09 ZS .68471213 O8 DXS -.23611_67 O2 DYS -.162O8232 O2 DZS -.7O28516O OI

XN .37861638 O6 YP .55965329 05 ZP -.13350763 05 CX_ -.16706869 O0 DY_ .92256514 DO OZN .AI39726T 00

XT o328616_D 06 YT ,85965329 05 2T -.13350743 C5 DXT -.16?06869 O0 OYT .92256514 O0 DZT .A139726T 00

R$ .i5187142 O9 VS .2932962? 02 RP .382963O8 06 VN .10268_27 01 RT .382963O8 O6 VT .I0848927 01

_ED °43?65627 01 ALT .20996196 06 LOS .25659530 03 RAS .12904782 03 RA_ .86083164 OI LQN .13595579 03

DUT .35000000 O2 DT .19200000 C6 CR .13966630 DI SHA .21164985 06 DES .18612306 O2 DEN -.1997832O 01

HEI|OEEATRIC EQUATDR[AL CDORD[NATES

X .908661P7 08 Y -°11168707 C9 Z -.48455322 08 DX .24546357 02 OV .17048286 02 CZ ......... Ol

R • 15191637 09 LAT -.186000710_ LOP .30913106 C3 V .30760256 02 PTH -.33096620 00 8Z .75636808 02

XE o90670492 08 YE -.11137783 09 ZE -.98621T|3 C8 DXE .23411967 02 DYE .I6208232 02 DEE .70285160 O1

XT .91069108 08 YT -.11172187 09 E1 -.68685063 08 DXT .2324691_ 02 DYT .lT13OTgY 02 OZT ,74424887 O]

LTE -.18612304 02 LDE °3090A783 03 LT1 -.18593568 02 LOT .30917876 03 RST .-15206090 09 VST .29819139 02

EPS .77961883 02 ESP .29A37866-01 SEP .1019523_ 03 EPM .14201324 03 EVP .20366192 02 PEP .17640604 OZ

RPS .16001517 03 PSP °48863670-01 SPP .39919172 02 SEN .119891S7 03 E_S .60282952 02 ESN .12511453 00

RPM .18896064 06 SPN .76278652 02

GEE .IO|]?q6A 03 GET .28182662 C3 SIP .15948797 03 OPT .92591731 02 SIN .92066528 02 01 .27605021 O0

REP .2163A004 06 VEP °19337531 O1 CPE .97903167 02 CPS .76912979 02 02 .23290365 OO 03 .30337369-02

O DAYS 9 HRS. 32 8[N. 2.000 5EC. 235666527160202000000000 J.D*= 2458606.33333333 JUlY 29,1966 20 00 DO.COO
TFI S DAYS 3 HRS. 9 RIN. 52.[2T SEE.

GEOCENTRIC EQUATORIAL COORDINATES

X o1997_610 06 Y *9336lAST 05 Z .|7322619 CS DX .11056720 01 DY °82728092 00 DZ .257706530_

R °22131651 06 DEC °44891776 CI R_ .25167938 02 V .1_067476 01 PTH *76994738 02 AZ .61567913 02

.2213|651 06 1AT oAA891_76 C| LDN .t3765435 C3 VE .1S869972 02 PTE .6%A66927 01 AZE .27056762 03X -ogOTSATS8 08 YS *l[171965 09 85 .68666598 08 DXS -.23399713 02 DYS -.16223493 02 OZS -.70351222 O|

XN .3T799Y3A 06 Y8 .59283800 C5 ZR -.|18_9829 CS DXN -.17686655 O0 OYN .12100954 O0 DZM .41627410 O0

XT .32299738 06 YT ,89283800 05 ZT -.11859879 CS DXT -*17684653 O0 DYT .92100954 C0 DZT .61627610 O0

R$ .18187072 09 V5 .29329869 C2 R_ .38280182 06 VN .L0252S96 0L RT .38280182 06 VT .102S2596 01

GED .A5196441 01 ALl .216938A6 06 LD5 *26159693 O_ RA$ .12908852 03 RAR .89134642 01 108 *12141gB8 03

DUT o35000000 02 DT .19200000 OA CR .1368469T OI SHA .21622399 06 OES *18602315 02 DEN -.17754086 01

HELIUCE_TR1C EQUATORIAL COORDINATES

X .g0954A82 08 Y -.11162569 09

R .15191572 09 LAT -.I8589TC8 02

AE .9075A758 08 YE -.1117|9A5 09

XT ,91132755 08 YT -.11166_17 09

LTE -.18602315 02 LOE .30908851 _3

EPS .78228692 02 ESP .81566685-0l

_P$ .14023869 03 RSP .43678226-0L

RPR *IB3qC673 06 SPN oT6576288 02
GEE .10116512 03 GET .28183902 03

8EP .22131651 06 VEP .1606TA76 O|

0 C_VS 10 HRS* 32 _IN. 2.000 SEE.

-.48429073 C8 DX .26508385 02 DY *1T050773 02 DZ .T292B267 OL
L_ o3091T322 03 V .30731548 02 PTH -.33890659 O0 AZ .75618016 02

ZE -.A8466396 08 DXE .23399T13 02 DYE .]6223695 02 DZE o70351222 01

2T -.68658258 C8 OXT .23222868 02 DyT .17|44502 02 OZT .74693983 O|

LTT -°18583388 02 LDT .30922001 03 RST .15205714 09 VST .29811560 02

SEP .L016925T 03 Ep8 .|41S3138 03 ERP .21079216 02 REP .17389400 OZ

SPP .39716988 02 _EN ,11908098 03 EPS ,60T93459 02 ESN ,12569964 OC

SIP .13969816 03 CRT .9264T602 02 SIN .921070S8 02 Ol .28303669 OC

CPE o97q39381 02 CPS o76917D87 02 D2 .2190252_ 00 03 .32164788-02

23566653_764202000000000 J.D." 2438606.37S00000 JULY 2q,1964 21 OD DO._DC

TFL I DAYS 4 HRS. 9 PIN. 52.]27 $EC.

98



,IPL TECHNICAL REPORT NO. 32-694

GEOCEhTRIC EQUATOR|AL COORDINATES

X .20365836 06 V .9671732! 05 Z .18246C86 05 DX .10802188 O| DY .81493457 O0 DZ .2553367] O0

R .22619434 06 CEC .46268213 Ol 94 .25403C37 02 V .13770214 O1 PTH .769B4778 02 AZ .615B0438 02

R .22619434 06 LET .46268213 CI LC_ .]2286839 C3 VE .16224097 02 PTE .47434707 01 AZE .27032302 C3

X$ -.90B38971 08 YS .11166102 Cq ZS °4B42|061 ¢8 OXS -.23387447 02 OYS -.]6238?46 02 OZS -.?04172500[

KX .37734310 O6 YX .62396_9_ C5 ZP -.LC367_98 C5 OXX -.L_663683 O0 OYX .9|936664 OC 0IM °414_4153 O0

XT .37734310 O6 YT .62996498 C5 ZT -.lC367998 C5 OXT -.18663683 CO OVT .91936664 OC DZT .41454153 O0

RS .]8t87001 09 VS .293301[[ 02 R_ °38264034 06 VX .10256281 Ol RT .38264034 06 VT .1025628[ Ol

GED .465_2138 Ol 4t7 °219_1627 _6 _0$ °22659455 C3 RA$ .12912_20 03 RE_ .9418_1_ Ol LO_ .l_688423 03

OUT .35000000 02 _T .19200000 C_ CR .13416461 C! SHA .22|69572 06 DES .18592319 02 DEX -.15526710 01

HELIQCE_TRTC EQU4TORIAL CODRDIN4TES

X °9[042629 08 Y -.lt196_30 C9 Z -.484c29t8 ¢8 Ox .24467666 02 CY .17_33680 02 OZ .72970617 C!

R .15191806 09 LiT -.]8579344 C2 LCN .30921635 _3 V .30704[00 02 PTH -.34615057 O0 4Z .75599504 02

XE .q0838971 08 YE -.I1[66102 Og ZE -°4842[061 C8 DXE °23387447 02 OrE .]6238746 02 DZE .70417250 Ol

XT .912t63t4 08 Y1 -.111_qB42 O_ ZT -o48_3_429 C8 OXT .23200B_0 02 0¥_ .1715811_ 02 DZT .T_Sb2665 O_

LTE -.185923L9 02 LOE .30912920 C3 LTT -.18873201 02 LCT .30926126 03 RST .15205337 09 VST .29803931 02

EPS °TR470249 02 ESP °83637439-C1 SEP .10144613 _3 EPM °14107032 03 E_P .2]805245 02 _EP .L7124428 02

XP$ .1404_46q 03 XSP .41964682-C1 SMP .39502286 02 SEX .]18568¢6 03 E_S °61304411 02 ES_ .1264?857 O0

RPM o17930251 06 SPN °?6884466 C2

GeE .[0111259 03 GCT .28185103 C3 SIP .13990C27 O_ CPT .92701600 02 SIN .92147175 02 01 .2g_30812 OC

REP .226]9434 06 ¥_P .13770214 CI CP_ .97973742 C2 CPS °76921193 02 02 .22537595 O0 03 °_4075_80-02

0 _¥S _| _S. 32 XIN° 2.000 SEC. 233666_32510202_0000_¢00 _.0o- 243B606.4L666666 JULY 2q,1964 22 O0 00.00_

TFL | C4YS § HXS. 9 _TN. $2.|27 SEC.

GECCE_TRIC EQU4TORT4L COOXDTN4TE$

x .20750807 06 ¥ .99629466 C5 Z .19161077 C5 DX .105572B40l OY .80298459 O0 DZ .25299427 O0
R .23097771 06 _EC .47_83193 C! RJ .25647287 02 V .13504722 Ol PTH °770]8547 02 42 .61591992 02

R .23097770 06 L4T .47583193 C| LC_ .I0807357 03 VE .|657L233 02 PTE .45547790 Ok 42E ._7050059 03

_S -.q0923t49 05 VS .1116025_ O_ ZS .4_5_9_ ¢8 0_S -o23375L69 02 0¥$ -.16253_94 02 OZY -°T0_832_20_

XM .376653_9 06 YX o6590314! 05 Z_ -.88752233 C4 DXN -.19642476 00 OVH .91763636 O0 DZM .k]476879 O0

_T .37665339 06 YT .6590314[ 08 ZT -.88752233 C4 DXT -.19642476 O0 Ovt .9]763636 O0 DZT ._]476B79 O0

RS o1_186931 09 VS .29330355 02 RX .3824?863 C6 V_ .10259982 DI _T .3B24?B65 06 VT .102_99B201

GEO .47907_7[ O! ALT .22459965 C6 LOS .21159416 C3 RE5 .]2916988 03 REX .99245879 O| LO_ ._348877 02

DUT .3500_C00 02 _t .[9200C00 C4 _R .13|5958C 01 SHA .22656940 04 DES .18582313 02 DEX -.13296380 O!

HELZOCEhTRT£ E_U4TORI4L COORDTN4TES

X .9113_682 08 Y -.11180290 09 Z -.4837683? 08 DX .244310_7 02 D¥ .17056978 02 _Z .73013195 O!

R .19191439 09 LiT -.18868_73 _2 LQN .30925892 03 V .30677814 02 PTH -.3527647_ O0 42 .75581247 02

XE .9092334_ O_ YE -.1116025_ 09 ZE -.48395699 OB OXE .2337516_ 02 O_E .16253994 02 OZE .7048_252 O_
XT °91299802 08 YT -.11153663 09 ZT -.4840487_ 08 OXT .23178744 02 D¥T .17L71630 02 DZT .74630940 01

LTE -.18582313 02 LQE .30916_B8 C3 LTT -.18_63005 02 LCT .30930250 03 RST .15204958 09 VST .29796258 02

EPS °787025B3 02 E$P .83374042-C! 5EP .1012!196 03 E_M .140628_8 03 EXp .22524396 02 MEP .l_B467_C 02

XPS .14066335 03 _$P .4137?734-01 SXP .39294909 02 SE_ °11803700 03 E_S .61B|8809 02 ESM .|2705441 O0

RPM °[7_743_! 06 $PN o771_0274 02

GCE .[0108189 03 GeT °28|86240 03 STP .14009446 03 CPT .92753807 02 STN .921B4917 02 D! .29787_32 OC

REP .23097771 06 VEP .]3504722 01 OPE o98006406 C2 CPS .76925_99 02 02 .23197506 O0 03 .36143027-02

0 04YS 12 HRS. 32 _TN. 2.000 SEC. 235666534374202000000000 J.D°* 243B606.45B33333 JULY 29,[964 23 CO 00.000

TFL 1 04Y8 6 HRS. 9 _[N. 52.127 S_C°

GEOCENTRIC EQUaTOR|A! COORDINATES

X .Z1126231 06 Y .10249926 06 Z .200676_C _5 DX *t_JZTL13 Ok _Y °79140329 a_ 02 .2_6T7t50_

R .2356704B 06 CEC .4B847336 C| RJ .28_81817 02 V .13250097 01 PTH .?7048339 02 42 .61602513 02

R .23567G47 06 LAT .48847336 Cl LO_ .93264741 02 VE °169!1673 02 PTE .43T91194 O1 EZE .2?047990 03

X$ -.91001280 OB V$ .111_439_ 09 ZS .48_?0311 _B DX$ -,23362B80 _2 0V$ -.1626_35 02 DZS -.70549224 01

XN .375_23_5 06 YX .6920_393 05 Z_ -.73B16_98 04 _X_ -.2_620736 O0 DY_ .91_81865 O0 DZ_ .4!49_7B0 _

XT °37392885 06 YT °69203_93 05 ZT -.73816995 04 DXT -,20620736 00 _YT .9|881865 00 DZT o4149578_'00

RS °15186860 09 ¥8 °29330600 02 _ .3823!675 06 VM °10263699 Ol RT .38_3!675 06 V_ .|0263699 01

GEO °49178592 01 4LT °22929242 06 L_S °19659378 _3 RA$ .12921_56 03 RAX .10430599 0_ L0N o778]38_0 02

OUT o3300_00 02 0T .192_0_0 _4 CR oL2qL3CLq 0l _HE .23134909 06 0ES °L85?2298 02 0EX -.LL063Z42 01

HELIOCEhTR|C EQU4T_R|4L C00RD_N4TE$

X .9!2|8_42 08 V -.||[4_]49 09 _ -.43880244 _8 0X °24393591 02 _Y °17060638 02 OZ .73058995 0[

R .151913?0 09 LET -.18_58599 02 LCN .34930146 03 V .30652602 02 PTH -o35880008 O0 4Z .75563228 02

XE .910_72_0 OB YE o.!1154399 09 ZE -.48370311 _8 OXE .23362_80 02 _YE .16269233 02 DZE .705492_40l

XT *91383208 08 YT -.|11474?B _9 ZT -.48377693 08 DXT ,2_156672 02 DYT .1738505_ 02 DZT o74698802 O|

LTE -,|8572298 02 L0E .30921055 03 LTT -.|8382801 02 LOT °30934373 03 RST .1920457B 09 VST .2978g532 02

EPS .78923641 02 E$P .87076018-_1 $EP .|009891C 03 EP_ .14020587 03 E_P °23236824 02 NEP .]6557305 02

XPS .14086480 03 _SP .4017B!23-01 8_P .39094706 02 SE_ .|t754461 03 EXS °62327652 02 ESM .12763062 O0

_X *[7_22677 06 SP_ .T73_2_45 02

GCE .10!05283 03 GCT .281_7306 03 $ZP .t402BCBt _3 CPT .92804298 02 SIN .92220312 02 01 .30578448 O0

REP °23_6T048 06 VEP °13230097 01 CPE .98037504 _2 CPS .76929407 02 02 ,23884356 O0 U3 .383595!8-02

0 0EY$ !3 HRS° 32 _TN. 2,000 8ECo 2356665362C0202000_00000 J°0-" 2438606*500_0000 JULY 80,1964 00O0 "00o000

TFL I D4YS ? HRS° 9 _]N° 52.|27 SECo

u_OCENTR|C EQUETOR14L CODRDIN4TE$

X .21493973 06 Y .10532798 C6 _ .20965_84 C5 OX .!010EBB30I 0Y .T8016546 O0 DZ .24838499 _.

R .24027623 06 _EC .30_8BT20 Ol R3 °26!_6463 02 V .13003536 _! PTH .77075231 02 42 °6161193B 02

• 24027622 06 LA1 .5008_720 01 LCN .?8448575 02 VE .172k_677 02 PTE .42151940 0k 4ZE .2704607_ 03

X$ -.9!091362 08 YS .1114_839 09 ZS .48344908 08 OXS -.23350579 02 Ovs -.1628446_ 02 DZS -.706L8|66 O1

XM °379|6890 06 Y_ .72496929 05 Z_ -.5883_71_ 04 _x_ -.2159_3_9 00 0vx *9139|34! 00 OZX .415[0842 00

XT .37516890 06 YT °72496929 08 ZT -.58875716 C4 D_T -.21_9_359 O0 DYT .91391341 O0 DZT .41810842 00

RS ,15186790 09 ¥8 .293308_5 C2 RX .3821_464 06 VN .10261432 Ol RT .38215464 06 VT °10267432 O|

GEO .5039810e Ok ELT .233898L_ C6 L_$ +18L59333 03 REY .12921122 03 RAX .!_93692T 02 LOX .6327903T 02

0UT .35000000 02 DT °19200_00 04 CR .12676C36 01 SH4 .23608854 06 DES °18_62277 02 DEN -.B8274730 0O

HEL|OCE_TR|C E_U_TOR|E_ COORDinaTES

X .9|306301 O8 Y -.11138006 09 Z -°48323939 08 OX °2436|06_ 02 0V .17064634 02 DZ °73099016 _l

R o1519130[ 09 LET -.18848222 02 L0N .30934393 03 V .3062B385 02 PTH -,36430692 00 AZ .75543431 02

XE °91091362 OR YE -°!1148839 C9 ZE -.48344908 08 DXE .23380579 02 DYE .16284468 02 OZE .T06|_166 OI

XT .91466530 08 YT -.1!141290 C9 Z3 -.48350792 08 OXT _231_4596 OZ OYT .17198381 _2 OZT °7476628! O!

LTE -.!BS6227t 02 LOE o3092_123 03 LT_ -.18542591 02 L_T °3093_493 03 RST .T_204196 09 vST .29780762 02

EPS °791342_0 02 ES# .88745359-01 SEP °10077672 03 EPM o1398004! 03 EXP .239426_6 02 _EP °16256929 02

_PS .!41_5_20 O_ _$P o3_3_E33_-0l $_ ,3_9C184! C2 SEX .1!T0337_ O_ EXS ,62_39942 02 ES_ .12820425 CO

RPX .16574788 06 $PN .77613188 C2

GCE .10tC2536 03 GCT .2_|88295 03 STP .[4043_43 C3 CPT .92853148 02 S|N o922533B1 02 0l °3]404836 00

REP .24027623 06 VEP °13008336 Ol CP_ .98067159 02 CP$ .769335|5 02 02 .24600442 O0 C3 °40740760-02

00EY$ 14 HRS° 32 _IN. 2.00_ 8EC° 23866684C004202000000000 J.O." 2438606.54166666 JULY 30,1964 0l O0 O0.CO0

TFL ! DEYS 8 HRS, q MTN. 92.!27 $EC°

99



Z
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GEOCENTRIC EQUATORIAL COOROINATE5

x ._,.,,,, o, _ ,o,,,,,, o, z ._,.,,o._o, o_ ,.,,_o, oo oY .,,,2,.2, DO o, 2,6,,,2, DO
R .24479829 06 DEC .5[223028 O! _J .26_22T87 D2 Y .t27TO}23 01 P_H ,7?099073 02 AZ .61620193 OZ

R .244?qB28 O6 LAT .51223C28 CI LCh °63623831 O2 VE .|75T349T 02 PTE .4D618776 01 AZE .27044_96 C3

XS -.91|75403 08 YS .111_2_74 C_ Z$ .483194T] 08 DXS -.233}8266 OZ DYS -°t6299695 02 OZ$ -.T0681C8! 01

XN .3T4373T? 06 Y_ .75T83464 05 Z_ -.4392965] 04 DXM -.22575_73 O0 DYM _91192069 O0 DZ_ .41522055 OO

• T ._7_37377 06 YT °757B3464 05 ZT _o4392965] 04 DXT -.22575273 O0 DYT .91192069 O0 DZ? .41522055 O0

R$ .15196T19 09 VS .293_[C91 02 R_ .38|9923_ 06 VN .1C271182 OL RT °38|99234 06 VT .|D271182 01

GED .$L570226 OL ALT .23842_25 C6 LCS .16659293 03 RAS °12929189 03 RA_ .)144_59_ 02 LD_ .48?44636 OZ

DUT .350CDDO00Z OT .19200000 04 CR o124_7969 O! SHA .2_064[24 06 OES .]D_52244 02 DEN -.65892371 OO

HEL[OCENTR[£ EQUATDR]AL CODRO]NATES

X .91393941 08 ¥ -.L11t1862 C9 Z -°48297614 C6 OX .E4227455 O2 CY .17C65943 02 DZ .?31425 ....

.15|_|2_0 09 LAY -.|8537839 02 LCN .3C938641 03 V ._0605094 OZ PTH -.36932625 O0 AZ .7552783T OZ
XE .91175403 OS YE -.|1142674 O_ ZE -*48319471 08 OXE ._3338_66 02 DYE .16297695 02 OZE .?06810R[ O]

X! .91569776 08 YT -.11125C96 09 IT -.48323863 08 DXT .2311251] 02 OYT .172|1616 02 DZT .74833286 Ol

LYE -.|@5_2244 02 LOE .)0929]89 O} LTT -.|BS32372 02 LOT .50942613 03 RST .]5203913 D9 VS_ .2_772944 02

EPS .79355160 02 ESP .9095348_-01 SEP .10057408 C3 EP_ .L3941161 03 E_P .24642019 02 MEP .15946570 02

MP$ .1412466$ 03 aSP .3850B55B-_! $_P .38715295 02 $FM .11651850 05 E_$ .63552684 02 ESN .12877532 OC

RPM .[6|30393 06 $PN .?T8422D_ D2

G_E ._0099930 03 GeT .28189501 C3 SiP .140_3C36 C5 CPT ._290043D 02 SIN .92284139 D_ DL .32270145 OC
REP .24_?982_ 06 VEP .[2?7C323 DI CPE o98095475 C5 CPS .T6937625 02 D2 .25348287 O0 D3 o43_04_56-0_

00AYS 15 _RS. 35 V[N. 5.00C SEC. 535666541610202DOOOODCOC J=D,= 2438606.583333_4 JULY 50,1964 02 CO O0.CO0

TFL ] D_YS 9 HRSo 9 _TN. 52.127 SEC*

GEOCEhTR]_ E_UATOR|AL COORDINATES

X .22_0629T 06 V ._1086693 06 Z .2573BC6C 05 OX .96875120 O0 DY .?5863059 OO DZ .54387508 DO

R °24923976 06 DEC .5234553B C1 Rk .26531C75 02 V .5254_816 D! PT_ .77120482 02 AZ .61627_05 02

R .249239?6 06 LAY .5234353B Cl LDN .487_2C5] C2 VE °17895364 02 PTE .3_|81772 Ot AZE °27042640 03

X$ -._t25_402 OB YS .11136EC5 _q 55 .482_4CL20B DXS -o23325942 02 DYS -.1631_q[6 02 OZS -.70746968 OL

_M .3735_349 O6 YN o79C62670 05 Z_ -.2_3B0230 O_ DXM -°2355137T DO DYN .DDDB4060 O0 DZN ._]5294|000

XT .37354349 06 YT .T9_65670 05 ZT -=2898023C 04 DXT -.5555[_77 _0 DYT .909B_040 O0 DZT .4L529410 O0
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X .42090990 08 Y -.|1082666 09 Z -.48086660 08 OX .24085|67 02 0¥ .17t12516 02 DZ .7_696642 Ol

.|519064| 09 LAT -.|8456006 02 LCN .30972482 03 v .30465820 02 PTH -.3952|950 OO AZ oT5393|[| 02

XE .41866|32 08 YE -.11095555 09 ZE -.68115|51 08 OXE .28234_60 02 DYE .16621270 02 OZE .7|207365 Oi

XT o422128B2 08 YT -.11085376 09 2T -.6B107588 08 DXT .22435805 02 DYT .173|6046 02 DZT .T5356564 01

LTE -°|867|672 02 LOE .30408708 03 LTT -.|8650352 02 LOT .809755|2 03 RST .|5200645 04 VST .24708789 02

EP5 °806606T0 02 ESP .10_47444 CC SEP .49235421 02 EPM .[3682385 03 EPP .30013679 02 NEE .13162664 02

NPS .16250652 03 VSP .30486636-01 5NP .376064|3 02 SEN .11234638 03 EN5 .6767095t 02 EYN .13251956 0C

RP_ .|2669|0T 06 5Pk .TDYATJYl 02

GCE .lOOB_140 03 GCT .28192667 C3 $1P .|6|22184 03 CPT ._2_0624 02 5IN .92665753 02 Ot .61088042 OC

REP .27829653 06 VEP °11160458 01 CPE °48283260 02 CP5 .7647056! 02 82 .32883730 O0 03 .T3632410-02

O DAYS 23 HR$o 32 PIN. 2.000 SEC° 235666557650202000000000 J.D.= 2638606.93666666 JULY 30_]966 ]O OO 00,0OO

TFL | OJY5 |T HRS. _ _[N* 52°]27 SEC.

GEOEE_TR[C EQUATORTAL COORD[NATES

E .2...,0, _ ..5... , .2.|0.s0, o_ o..|8.00 _Y ..2..200 . .22..0200
+2821865T 06 CEC °60029236 0l RA °27961536 02 V ,[098Tl]] 0[ NTH .7T255323 02 AZ °61625101 02

• 2821865T 06 LAT .60029236 0] LCN °2898929E 03 VE .202TqTB8 02 PTE .30290898 OI AZE .27032590 03X -.4|924776 08 Y5 .L10896_0 Cq Z$ .68_9503 08 DXS -.2322692! 02 DY5 -.]643643T 02 0Z5 -.71272998 Ol

XM +36564008 06 YN .|0699450 06 ZP .9056T&02 06 DX N -.313|9682 00 CY_ .89CO6698 O0 DZR .61668829 DO

Xt °36564008 06 YT .|0699650 06 ZT °4056TE02 06 DXT -,3|3|9682 O0 DYT .89004498 O0 OZT .6|668|29 0°

R8 .|5186078 09 VS .24338338 02 RN .38052602 06 VN .|C305664 O| ET .38052602 06 VT .10305666 01
GED *60635303 O| ALT .27580660 06 LDS .31589|56 02 RAS .[2965771 03 RAM .1602|556 02 LDM .27795300 03

DUT o38000000 02 OT .19200000 04 DR .|0716660 O| 5HA .2786867T 06 DES .|8668559 02 DEN °[3638n2 o]

HELIOCENTRIC EQUATORIAL COORC!NATES

.42177652 08 V =.11076_82 C9 2 -.68059_92 08 DX .26057639 02 DY .ZTllSET1 02 DZ .73539298 01

.|5190585 04 |AT -.|8446175 C2 LCN .3097669T 03 V .30628706 02 NTH -.39693066 00 JZ °75376893 °2

XE °91929776 08 YE -.|lOB9660 0_ ZE -.68089503 08 DXE °2322642! 02 DYE .1663663T 02 DZE .71272998 Ol

XT .922986|6 08 YT -.[|079161 09 2T -.68090446 08 DXT °22913726 02 OVT .17326682 02 DZT .75617B]] O|

LTE -o|846|559 02 LO_ .30905371 C3 LTT -.|8640C66 02 LOT +_0979618 03 RST .]520029909 VST .29TCOST50Z

EPS ,8079T242 O2 ESP °[049[|T2 00 SEE .9909T66| 02 EPM .13655876 03 ENP .30657835 02 NEE .12753399 O2

_PS .16263466 05 NSE .27976454-01 SNP .37837321 02 50_ .ll|8TA|0 03 E_$ .6T_BTTqT 02 ESN .133255Tq 00

REN ,122_6876 O6 SPk .79502120 02

GCE .|0081668 O3 GCT .28192193 C3 SiP .14|022B0 03 OPT .93266688 02 SIN .92656826 O2 01 °62511865 00

lee .28218657 06 VEP .|098713| O] CPE .D830276T 02 CP$ .T69TA665 02 82 .36089823 00 03 .78972032-02

I CKYS 0 HRS. 32 V[N. 2.000 5EC. 235666561654202000000C00 J.O.= 2638606.958333]3 JULY 30,1964 II 00 00.000

TFL | DAYS 18 ERS, 9 _TN° 52.[27 5EC.

GEOCENTRIC EGUATORTAL COOROKNATE$

• 25086056 06 Y .13602598 Ce Z .30322789 05 DX .E[61ASTT O0 OY .67379209 00 0Z .22656t00 O0
,2860|297 06 CEC .60858658 01 RA °28|]59|9 02 V °|0819003 O] PTH .77276582 02 AZ o61615|39 02

R *28601296 06 LAT .60858658 O] LON .27500630 C3 VE .20556602 02 PTE .29627169 O! AZE .270_t6]9 03

X5 -.92013369 88 YS .|!083T20 09 ZS .6806383_ O8 OX5 -.2_2|669! O2 OY5 -.]6651596 O2 DZ5 -.71338_19 O|

_N .3664982O 06 Y_ .|0819352 C6 ZN .]0568603 O5 DXN -.3228622T O0 DYN *88T|7656 00 OZM .61620318 00

XT .36649520 06 YT .|0819_52 08 ZT .!O5684O3 05 DXT -.3228622T O0 DYT .887|7656 O0 OZr .4|62O3]B CO

RS .18|86006 09 VS o25_359[ 02 RN o380360]6 06 VM °|0309578 O| RT .380360|6 06 VT .L0309576 O!

GED .6|2TC253 O! ALT .2T983500 O6 LCS o16588714 02 RAS .|2964833 O3 RAm .16532527 O2 LO_ .2636229] O3

DUT .35000000 O2 DT o|9200000 O6 DR o|0553256 O| SHA .2825!9|3 O6 DES .]865!66O O2 OEN .tSBqt673 01

HEL|OCE_TNIC EQUATORIAL CDORO[NATES

X .922642O9 08 Y -.!|070318 09 Z -.680_35|2 08 CX .26030637 O2 OY .]7[25387 O2 CZ .73586028 O|

R oX5!90489 Oq LAT o.|8638T42 02 L_N o309609|C C3 V .306!21!! 02 PT_ -,39833[50 O0 Jl °75360796 02

XE o42013369 O8 YE -.|108_T20 09 ZE -o48063_35 08 OXE .2321664! O2 OYE .]665!596 O2 OZE .7!3386!9 O!

XT o423TT886 08 YT -.I|07290! 09 23 -.6805328T 08 OXT °2289|649 02 OYT .|7338772 02 DZT .75680650 O|

LTE -.|84_|6A0 02 LOE ._0464E33 03 LTT -°|8629773 O2 LOT .30983T22 O3 RST .]5|99902 O9 VST o2_692321 02

EP$ .80928658 O2 ESP .!072]T74 00 SEP o989E6778 02 EPN .|363056t 03 ENP .3!295892 O2 MEP .[239869! 02

NP$ o[62T562T 03 _SP .2TgT6656-O! SNP .3T2!ETS_ O2 SEN .]I!36|36 O3 ENS .68505!04 02 ES_ .t3380530 O0

RPM °|!82!893 06 SP_ .7965O876 O2

GCE °10079829 03 GCT .28|9|?46 03 S|P oL_19|_35 C3 CPT .9_302087 02 SIN .9246]!75 02 D] °66033225 00

REP .2860[297 06 VEP .|08|9003 0| CEE o9832|52_ 02 CPS .76978T4! 02 D2 .353T6236 00 03 .850962T2-02

| DAYS I HREo 32 P_o 2.000 SEC. 235666563260202000000000 J.O.= 263860To00000000 JULY 30_L464 |2 O0 00.000

TFL I DEYS [9 HRS. 9 N]N. 52.|2T SEC.

GEOCENTR!O E_UATON!AL COORD!NATES

X .25875323 06 Y .13663632 C6 Z .3!!2T363 C5 OX .80204283 O0 OV .66530585 O0 DZ .22266056 O0

R °28978351 06 CED .61663732 O| R8 o28265T2T C2 V .!0655_58 O! PTH .77296239 02 AZ .6!6022|5 02

R .284T8_51 06 LAT .61663732 O| LC_ o260||S03 03 VE .20824202 O2 PTE .28605865 O! _2E .2T030694 °3

ES -.42096428 08 Y5 .|IOT7795 09 ZS .6_038|40 08 DXS -.23202068 02 DYS -.[6666769 02 025 -°7!606214 01

XM o3633|S63 06 YP .|1|38207 06 ZN .|2038478 C5 OXM -.33247016 O0 DYN .8862206T O0 DZ_ °6!388557 O_

XT °3633|563 O6 YT °|||38207 06 ZT o|2038_78 05 OXT -.3326T0!6 O0 DVT .88622O67 00 OZT .6!388557 O0

R5 °|5|85434 09 V5 .29333866 02 R_ .380|4620 06 VN .I03[3505 O| RT o38019620 06 VT .103!3505 O|

GED .6208068? O! ALT .28360555 06 LCS .|5882T02 O! 8AS .!2973895 03 RA_ °!7O46O25 O2 LON .2_889336 O3

OUT o35000000 02 OT o19200000 06 CR .|0395006 O| SHA .28636357 06 OES ,!866|3|! 02 DE_ .]B!45823 01

_EL]OEE_TR!O EOUATO_]AL GOORO]NATES

X .92350678 08 V -.||064lS! 09 Z -.480070|2 08 DX .2600616[ 02 DV +|7132055 02 C2 .736288]1 0]
N °|5190613 09 LAT -.|86233_3 02 LCN .309E5121 03 V .30846021 02 PTH -°39962092 OO AZ .75366808 OZ

XE .92096923 08 YE -.11077795 09 ZE -.68038|40 08 DXE .23202068 02 DYE .t6466749 02 DZE .71404214 01

XT .92660238 08 YT -.11066656 09 ZT -°48026101 08 DXT .22864578 02 DYT .173509T0 02 DZT .T55630TO O|

LTE -.18641311 OZ |DE .30973896 03 LET -.184L4_71 02 LOT .30987824 03 RST .15199503 04 VST .29686024 02

EP5 .81054956 02 ESP .1076456_ OC SEP .98837C39 02 EPN .1360662_ 03 E_P °3|92777T 02 _EP .!200T982 02

NP5 .16287126 O) NSP o28217035-0! SNF .JTIC2Tq7 02 SEN .1108A317 03 |MS o6902288_ 02 ESN .13398797 00

NEM .||400000 06 5PN ,TqT93799 02

GCE .IOO?B2T9 08 COT .28141C85 03 SiP °14199922 03 OPT .933367!3 02 S!N .92664679 02 Dl .65663185 00

REP .289T835[ 06 VEP ,10655858 0l CPE .98339575 02 CP5 .76482914 02 D2 .36752080 00 03 .91891?20-O2

| DAYS 2 HRS. 32 NIN. 2.000 SEE° 218666565066202000000000 J.D.= 2638607.06166666 JULY 30e1966 X3 O0 00.000

TFL | DAY5 20 HR$o 4 P!N. 52.127 $EC.
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GEOCENTRIC EGUATDRTAL CDDRDTNATES

X .25661623 06 Y .13881637 C6 Z .31924_6e 05 OX .?_856511 O0 CY .65696500 O0 CZ .220386_C O0

R .293_9795 06 CEC °62445_4[ C! RA .28_1113_ 02 V .10_97507 O[ PTH .77320994 O_ AZ °61985975 02

R o29349794 06 LiT .6_445_4! Cl LCN .2_$21_38 03 VE .21097727 02 PTE .270_4158 Ol AZE .27029810 03

X5 -.92180_30 O8 Y5 *11071e64 C9 ZS .480124210B DX5 -o23189594 02 DYS -.1640109_ O2 DZS -.71_697T9 01

XM .36210143 06 Y_ .11455982 06 Z_ °135Z8340 C5 DXM -*3420Tq_1 O0 OYN .8811774[ O0 CZN .613_281_ O0

XT .36210143 O6 YT o11455_82 C6 Z| .13528340 05 DXT -.3_20T_43 O0 DYT .8811T741 O0 DZT °41352039 O0

R$ .]518$062 09 VS o2933_I00 C2 _ .380032[_ C6 VN .10317450 Ol RT .38003212 06 VT .10_174_0 O|

GED .61867698 01 ALT o297120_0 C6 LCS .34650782 C_ RA5 .]2e77957 03 RA_ .17556066 02 LDM o23_364_1 D3

DUT ._50_000 02 DT °1_2_0¢00 O_ _ ._241_21 _1 SHA .2_0_D_ 06 _ES ._311T_ 02 DE_ o20400_92 Dl

HELICCEhTRZC EOUJTORIAL CDDRDINJTES

X .e24370_6 08 Y -.11D57982 C_ Z -.479_0497 C_ DX .23978[39 C2 DY .17138860 O_ DZ .73673642 O[

R .i51903_60g LAT -.18412e57 O2 LCN .)09_9_2_ O_ V .30300416 O2 PTH -.40019700 O0 AZ .T5318933 O2

XE .92]B0_0 O8 YE -°11071064 O_ ZE -.49012421 O8 OX_ °23109594 O2 DYE .1648189_ O2 OZE .T146977_ O1

XT .92542_1 08 YT -*1106040_ C_ ZT -.479_0893 C8 DXT .228_T514 02 DYT .1736307_ 02 DZT .75605062 O|

LTE -.18431173 O2 LOE °30977_57 C3 LTT -.]8409163 DZ LOT .309_1925 O3 RSY °1519_104 O9 VST .29675687 O2

EPS .8[176346 02 ESP °10_69840 C_ SEP .907_4228 02 EP_ .13583_52 03 E_P .3255338_ 02 _EP .11612083 02

_PS .142_7_4 03 _SP o27088086-C1 S_P .36_95540 02 SEM .11032453 03 E_S *69541126 02 ES_ .134534_ O0

_P# .1_97_0t7 06 SP_ .7993L154 CZ

GCE .10076T94 03 GCT .281_0190 C3 STP .1_207_0_ C) CPT .9_370654 02 SIN .92465100 02 DI .474144_0 O0

_EP .193_9T95 06 VEt °104_7_07 CI CPE .98356_36 C2 CPS .76987092 02 DZ .38227800 O0 C3 ._94617_3-02

_¥S 3 _S. _2 _]N. ?.DCC S_C. _56669b_6_02_20000000_D J._.- 2_3_b0_°08_3_ JULY 3_,1_64 14 O_ O0*D_

TFL I DAY5 2[ HRS. _ _INo _2.127 SFCo

GEOCENTRIC E_UATORIAL CODRDINATES

X .25e_3135 06 Y .1611666_ 06 Z .3271_131 C5 DX .77549295 OC _Y o64875_0_ OD DZ .21831596 O0
R *297157_7 06 DEC .6_205C67 Ol #J ._859231_ C2 V .IC_43T88 Ol PTH .7734966_ 02 AZ .6156598_ C2

R °29715796 06 LAY .63205067 CI L_ .2_031_50 03 VE .21362_12 _2 PTE .27_79625 CI AZE .2702896[ 03

XS -.92263888 08 YS ._1069_28 C_ ZS .479866810_ OX5 -.2317T12_ 02 DYS -.16497D34 02 DZS -.71535312 01
XN .36085268 O6 Y_ .117726_5 C6 Z_ .t50L6_ C5 _XM -.35166913 O0 OY_ .07804683 O0 DZN .4131315_ O0

XT .36085268 06 YT .11772645 C6 ZT .1_016338 C5 DXT -.3_166913 OO DYT .8780_68_ O0 DZT .413131_ O0
R_ °1_185_0 O9 VS .29_4_56 C2 R_ .3T986_ D6 yM .10321_10 Ol _T .3T_B6Tq6 O6 VT °L0321_10 DI

G[D o63632274 Ol ALT .2_078002 06 LCS .33150736 C_ RAS .12982018 03 R_ .IB068666 02 LD_ °219835_5 03
DUT .]50CODO0 02 DT .19200000 C4 C_ .L_Og26_C C! SHA .29381981 06 DES °1842102_ 02 DEM .22655140 O|

_ELIOCEkT_IC E_AT_|AL C_Db|_iTE$

X .92521319 08 Y -.I]051ell 09 Z -.47953967 ¢B DX .2395262_ 02 CY .IT]457_ 02 DZ °73TI04?_ O!

R °L51_0260 09 LAT -.18402_07 02 LCN *_0_35_2 03 V .30365283 O2 PTH *°40065121 O0 AZ .T5313163 O2

XE .92263808 08 YE -.11065928 C_ ZE -._7_86681CB DXE .231TT129 02 DYE .1649T03_ O_ DZE .71535312 Ol

XT *9262_7_0 08 YT -.11D54155 O_ ZT -.67_71_64 DB DXT .2282549_ O2 OYT .[7375O81D_ DZT .75666_? Ol

LTE -.18421028 02 LDE .30982018 03 LTT -.18398048 C2 LOT .30_96025 03 RST .1519870_ O_ VST .29667312 02

_PS °$12930_9 02 ESP *[1102_13 DC SEP .e8596195 02 EPN .1356164_ 03 EPP .33171582 02 _EP .112[09T! 02

_PS .14300C_7 03 _SP .231_6_50-01 S_P .36895120 C_ SEN .10980543 03 EPS .70059838 02 ES_ .I_4534_q OD

RP_ .]0558054 06 SP_ .800_3167 02

GCE .1007537l 03 GCT °28189¢35 03 SIP °1421394_ C3 CPT .93404008 02 SIN .9246249_ 02 Ol .49_01_19 O0

DEP °29?1579? 06 VEP .103_37_ OL C_E °q_3T3635 _2 CPS .7699_6 02 _2 ._8_505_ O0 D_ .LCT_t056-O1

[ DAYS 4 _RS. )2 _IN. 2.0D0 5EC. 235666570474202000000000 J*O.- 2438607o]2500000 JULY 30,1964 15 O0 O0.OOD

TFL 1 D_YS 22 HRS. _ _IN. 52. i27 SEC°

GEOCEETRIC £_UATOA(&L COOAD(_ATES

X .26220035 06 Y *16348759 06 Z .33696346 05 DX .76272921 O0 C .... 067767 O0 D| .21624642 O0
R °30076522 06 DEC .63943206 el RA .286894]9 02 V .10194564 01 PTH .77383]84 02 AZ .61541726 02

R .30016522 06 LA1 .63943206 01 LON .2L561554 03 VE .21623091 02 P1E .263?004_ O] &ZE .21028_46 03

X5 -.92347308 08 YS .11039986 09 ZS .47g60_13 08 _X$ -,_3164650 02 DYS -.|b512167 02 DZS -.T|600819 01

• N .3595694_ 06 Y_ *12088_66 06 Z_ .16502_43 05 DXM -°361238_4 OD BYN °87482901 DO DZN ,41269508 DO

XT .35%56945 06 YT °|2008|66 06 ZT .16502_43 C5 DRT -*36123036 O0 DYT °8748Z901 O0 DZT .41269508 O0

RS o151857|8 09 VS .293_6611 02 R_ .37970370 C6 VM °10325387 01 R_ *37970370 06 VT .10325387 01

GEO .64373319 Ol ALT *29438728 06 LC5 ._|838690 03 RAS .|2986079 03 RAN o18501845 02 LO_ *20530796 03

_UT °35800000 02 DT .19200000 04 Cg o99483930 O0 S_A *29747502 06 DES .184|0871 02 DER .24909964 01

HELIOCENTRIC EQUATORIAL COORDINATES

X .9260_508 08 Y -.1]043637 09 Z -.47927419 08 CX .23927579 02 CY ,|T152846 02 O| .73T63282 01

A .|519_fi3 09 LAY -.tA3_lqso 02 L_N .3¢9_T735 D3 V .3_3506_T O2 PTH -.A00772_4 O0 AZ °?529749_ 02

XE *_2347308 08 YE -*11059986 0_ l_ -.47960_15 C8 DXE *23164650 02 DYE .16512167 02 DZE .716008|9 01

X_ *92706877 08 YT -.11047197 09 ZT -.47946612 08 DXT .22803412 02 OYT .17386996 02 DZT .T5727769 O_

LTE -.18410871 02 LO_ *30986079 03 LTT -.183_8526 02 LOT .3|000122 03 RST ._3]9830| 09 VST .29658896 02

EP$ ,814_5140 02 ESP o112_2418 00 SEP .984_2652 02 EP_ .13_4_9_ 03 E_P *337851R0 02 _EP .10804835 02

MPS .16317537 03 NSP .1_78234]-0| S_P .36801722 C2 SEN .|0928987 03 ENS °70579013 02 ESN .|3525973 00

APE ._0139303 06 SP_ .8019004] C2

GCE .|0076007 03 GCT .2818739| 03 SIP .142L9489 03 CPT .93636089 02 31N ._2456417 02 CI °51342408 00

REP °30076522 06 VEP .10194_4 C1 CP_ ,98389688 C2 CP$ .T6995326 02 02 ,41530246 O0 03 .11766834-0]

I DAYS 5 HRS* 32 _|N* _*OC_ SECo 235666972300202000000000 J.O*- 24_860T.16666666 JULY 30_1964 16 CO O0.OOO

TFL I DAYS 23 HAS. _ V|N* 52°127 5_C.

GEOCENTRIC EQUATCRIAL CDORD[NATES

X °Z64925_2 06 Y *1457T_65 C6 Z .34211[05 D_ DA .750450_0 00 _Y .63271033 _0 _Z .2_417459 D_

R .304321_4 06 DEC .64660734 O[ RA °288_2562 02 V .1D04_727 01 PTH °77422620 02 4Z °6|512373 02

R ,30432134 06 LAT .66660734 Ol LCN .20030762 03 VE .21880197 02 PTE .2569342| Ol 4ZE .27027360 03

XS -.9243C67B 08 V3 .11054C_9 09 ZS .47_35129 OB DXS -,2315216| 02 DYS -*1652729_ 02 DZS -.7166629| O[

XA .3582_180 06 Y_ .124C2512 C6 ZP .17987698 05 DX_ -.37078602 DO DY_ o8T152404 DO DZH ._122188_ DO

XT .35A23]80 06 YT .|2402512 06 ZT .17987698 05 DXT -.37070602 O0 DYT °07152606 00 DZT °4|2210B3 O0

RS .|5183666 09 VS .2_334868 02 RV .37_33_37 06 vM .|0329379 01 RT °3795393T 06 VT .10329379 Ol

GED .650_76L3 01 ALT ,297g436| 06 LD$ .30158644 03 A_$ o12_90139 03 RA_ .19095618 02 LCN .19078067 03

DUT o_SOCODOO 02 CT °19200000 04 OR .98085621 DO SH_ .30|07716 06 DES *18400709 02 DEN .27164644 Ol

HELIOCENTRIC EQUATORIAL COORDINATES

X °_2693603 08 Y -.11039461C_ Z -.479_0857 C8 CX °23903012 02 CY .1?[60002 02 _Z .73008037 O|

R °18190|0T 09 LAT -*18301489 02 LCE *31001_34 03 V .30336379 02 PTH -.40034536 00 4_ ,7328193! 02

XE °92430678 08 YE -,1]034039 G9 ZE -o6793512_ DB DXE .2313Z161 02 DYE .|6127292 02 DZE .7166629101

_T °9_T08929 08 YT -.1101|636 09 LT -.419171_ 08 OX_ ._2TD_37_ O_ OYT ._T3qAAI_ 02 OZY .T_7_AAED 01

LTE -.LB400709 02 LOE .30990139 03 LTT -.18370197 02 LOT .3100_218 03 RST .151_7898 09 VST .29630443 02

EPS .815128b_ 02 ESP °11342548 O_ $EP *98373571 02 EPM °13821924 03 ENP .34390911 O| MEP .10393800 02

_PS .1432625| 03 NSP o1978234]-01 S_P °367|5568 02 SEN °1087_581 05 ENS .7J09066_ 02 ESM .13546046 00

RPN °97202347 05 $PN .80311§64 02

GCE .18872699 03 GCT .28]85824 C3 SIP ,14223976 03 CPT °934694]00_ SIN *92446671 02 01 °53556621 O0

REP *30632134 06 VEP °1004972T C1 CPE .98609114 02 CP5 .76999_65 02 02 °43387855 OO 03 °128|98_6-0|

I DAY5 6 HR5° 32 _IN* 2°000 SEC* 235666374]C4202000000000 J.O°_ 2438607.20833333 JULY 30_1964 17 O0 O0.O00

TFL 2 DAYS 0 HRS. 9 _|N. 52.127 5EC.
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GEOCENTRIC EQUATORIAL COOROiNATES

• 26760?0? 06 Y .1_8C4_53 06 5 °3503B39D 05 DX .7392S_03 O0 OY .624B465_ O0 DZ .2L_09685 OG,302B27_3 O6 CEC .65358]7O Gl RA ,2_518S7 02 V .990q1_86 00 PTH *?2469193 02 JZ .614T777T 02

R .30T82792 06 L_T .6S3S8370 C| L_N °18559584 03 VE .25L337_3 O? PTE .25048045 O1 AZE °2?026600 03

XS -.925L_C04 08 Y$ .|I040CB6 09 ZS o479Cq3L6 08 _XS -.2_L396_9 02 O_S -ot6S4241I O2 OZS -.TI?_L73R O]

X_ .3568990t 06 Y_ °l_T[S6_3 _6 Z_ °L_7077! 05 _XM -*_80_|1_4 O0 OYM .8681_200 00 DZM *_11702T_ 00

_T ._6_99_ D6 Y? .1_7[_3 06 27 .19_7077] 05 DXT -.380_|12_ _0 OYT °86_200 O_ OZT ._!]7_275 OD

RS o1SL85S73 O_ V5 .59_5_26 05 R_ ._T937_97 _ VM ._0_33_T Ol RT .37937_97 06 VT .]0_33387 OL

GED °657q_880 Ol JLT ._0[_5000 C6 L_S .28658598 03 RAS *L299_L_9 03 _AM *1_610007 05 LO_ °!T62_3_9 O3

OUT o_000000 02 OT °[qZ_OCO0 0_ CR .96T_IS66 00 $HA ._4627_ 06 OES .i_3_0_35 OZ OE_ *_IB_O 0!

_ELIOCE_TRKC EQUATORIAL CO0_DI_JTES

,92?816]L OB Y -.11033_82 _ Z -o_782_77 00 DX o2_878918 02 _Y °17167_58 02 DZ .73B55706 OI

XE +92_4C0_ 08 YE -.1|0_8C_6 0_ ZE -°_?90_3i6 08 DXE .531396_9 02 DYE .16S4_L! 02 OZE .7123123_ O!

_T .9287C903 08 VT -.11_3_370 C_ Zt -.47B_9_5 08 OXT °22T59_8 02 DYT *174105_3 02 OZT .75B_8765 OL

LTE -*Z_¢C535 02 |DE ._0_99 03 LIT -*i836T86_ OZ LOT °31008_2 03 R_T °Z_297_ O_ _ST °296_S10Z

EP$ .8L616_08 02 ESP .114_1201 _0 SEP .98268786 02 EP_ ._3503239 03 E_P °3_9B95_ O2 REP .99780LLI O[

_PS .L_3_210 03 _$P .22_I7_59-0! 5_P °36636_S_ 02 SE_ .I0_24_37 O3 E_$ .71618784 05 E_M .1_80[|5 0_

RP_ °9301SC37 0_ SP_ .RG429CRL _
GCE °LOOTL_45 O3 GOT °28283693 O3 SIP .1_5733C 03 OPT .9_S012_0 02 SIN ._2_329_6 0_ DL °SS96_1 00

REP .30782T93 _6 V_P .99_1_B6 00 CPE *_t_2_ 0_ CPS .270036_9 02 _2 .45_B52B 00 D3 .140406_0-0!

| _YS _ HRS° t2 _IN° _.OCC $EC* 23_66652ST[0502000000C00 J*Do- 2_B602.5S000000 JULY _O_L_6_ _B _0 00.C0_

GEOCENTRIC E_UATORIAL COURO]NATES

X _05485T 06 _ °L5027_67 06 Z °3_?_81q5 C5 OX .T_RLS9_ O0 _¥ .6i?07520 O0 DZ *2|000909 00
R .311286S5 06 CEC .660_6210 _! R_ *2_0223_ C5 V .97759_07 00 PT_ .7?$2439_ 02 _Z o62_363B8 O2

# °_115_655 O6 L_T .660_62L0 _t L_ *L?O6BC32 03 VC .22383954 O2 PIE .5_35_37 0! _Z_ *2705_862 O3

XS -.925_TSB7 O8 _S .1|0_5!58 Og 25 ,_788348C OB 0X$ -o2_15?146 05 0¥S -.16557523 05 DZS -°7!?_7156 01

_ °_5_57 06 Y_ ._0275_8 06 Z_ .20951916 05 DX_ -°3_9B!30_ O0 DY_ ._6_65300 O0 _2_ °4]_Z_680 O0

XT °35551_7 06 YT o13C575_8 _6 5_ *20_1qI6 CS DXT -.3_98L302 O0 OYT .B646_00 00 OZT ._111_6_0 O0

RS °ISL_S_O! O9 ¥S .293_384 05 R_ *_?_2iC5C 06 V_ *1_32_1101 RT °379210_0 06 VT ._0_32_1! OL

GEO .66_B272! 0I _LT ._0_62 _6 LOS .2715B55i 03 _JS .[59_2_9 0_ RA_ *Z_[ZS025 OZ LO_ o[61727_5 03

OUT _35000000 O! DT .L_500CO0 _ CR .9_42172_ O0 SHA .308_5B62 O6 DES .L8380354 02 DE_ .316T2842 O!

_ELI_C_TRIC EQUJTORTAI COORDINATES

.92867_35 O8 _ -°]]_57!00 O_ Z -°_78_] _B DX °23_5_05 D2 DY °]717_598 02 D! .73897_46 0!

.1$l_g_55 O_ |AT -°1836C5_4 02 L_ °3tOLO_56 0_ V °30_0_2_6 02 RTH -*3_89$_8 O0 _Z .?55$10_6 02
XE ._2S97282 O8 YE -°tLO42L_B 0_ ZE -°_7883_C Oa UX_ °_3127146 OZ DYE *]6552_23 O2 DiE .71797L_6 O1

XT 4q29_2_00 O8 YT -.1_02_200 O_ _7 -._?_SZe 08 OXT .22737333 O2 DYT .L742_[76 O_ DZT °7_90_62_ Oi

LIE -*1838_S_ 02 LOE .3_9985_9 _3 LIT -.18357S1_ 02 LOT .310L240_ 03 _ST *L_]970BB O_ VST o2_633_52 OZ

ER5 .BITI5_RS 02 ESP .1|6_0_27 _ SEP *9816818_ 05 EPM .13_86120 O_ E_P .35580T40 05 MEP °_SST_SS6 O!

RPS *1_3_1_78 03 _SP *I_S046B_-OL S_P °36S66255 02 SEM °LO?T24_ 03 E_S .72L39328 02 E$_ °_35_8114 OC

RP_ °8885_6S0 0_ SP_ °BO_I_60 _2

GCE oLO0?C_41 03 GOT °28_1L_20_ SiP *1422q_62 0_ CPT ._3S339E8 05 S|N o92434830 02 0| .SB606480 O0

REP °31128655 06 VEP o97T29_OT CC CPE °98_12C 02 CPS .77007757 02 02 °47615q62 00 O_ .15_3S]63-0]

! _$ 8 _$. _2 _iN. _°0_0 SEC. 5_6_6577_!_2_200_0000Q_ J.O°_ 2_386_7°_9266666 JULY 30, Z_6_ 19 O0 OR.CO0

1FL 2 D_YS 2 HRS. _ _iNo _5.t52 $EC°

GEOCEnTRiC EQUATORIAL COORDINATES

X .2728_C_2 06 Y .L55_86_ C6 Z .365_0_ _S OX .7t7563_ O0 _ °60938466 _0 DZ .2079064B 00

R ._]46_82 O6 _EC .66696276 C] _ ._91_92_C D2 V °96_09126 00 PTH .TTSB9921 02 _2 o61_822_9 02

R .31_6_B83 06 LAT *66696_76 O] L_ *1_57611! C3 VE .52630820 02 _TE ._3B4SOL80_ AZE .2T05Si42 O3

_S -o9268C522 08 _S °110_616_ 0_ 55 *_7B$7_23 O8 DX5 -°53LL_651 O_ 0¥S -°16572627 02 05S -*T|$625_! 01

XT *3_409318 06 YT °133_BL93 06 21 *25_30_8_ O5 OXT -._9_2_0_? O0 DYT .86108716 00 DZT *4|0550_50Q
RS .LSIBS42B _9 VS °2933S6_ O5 _ .379C_5_ 06 V_ .1034_4_0 O! RT .3790_599 06 VT .10_41_00L

_EO °6?146660 0! ALT °308320_1G_ LOS °5S6_8503 _3 RAS .[3002_i8 O3 RAM °206_0_90 02 _OM °142202_ O3

OUT °350OOC00 02 DT .L9500000 04 _n .94L_6_BC _0 SHA .3LI58L14 06 DES .|B320165 05 DE_ °_3926_10 OL

_ELIOCE_TRIC EOUATOR|AL COORDINATES

X °92953372 08 V -*!|02_9!6 C9 2 -'_782_C72 C8 OX °238_218_ 02 DY .[7|8_0|_ 02 05 °7_9_1606 C!

R °LSl_B79 09 LAT -*18]_0C_ _2 LC_ *3|0i45|_ C3 ¥ ._029633_ 02 PTH -°_9T_3_ 00 AZ °?523_B26 02

XE °956eOS22 O8 YE -.!|036L6_ Cq ZE -._78S2623 08 OXE .23t_62L 02 DYE *|652265T 05 DZ_ °T|862S_! 0!

XT °93034615 OB YT -.|LO22_S& 0_ Z_ -.428_i92 _B DXT °2_T15_31 02 O_T °LT_?I_ O2 DZT .?S96BCSO OL

LTE -.|8320i_S 02 LOE .3LOO2_|R 03 K?? -.1834T!6_ 02 LOT .3|016_96 03 _$? .15L966B2 O9 VST °2965_56 02

EPS o8|8L_775 O2 ESP °||7C33_2 O_ 5EP °98071696 O2 EP_ .|3420_2 0_ E_P °36L6_932 05 MEP °_|_2S36| O!

MPS °l_TT09 03 MSP *|56_3|_-_] S_P .36SC_|4 02 _EM o|072030_ O3 E_S °?266044_ 02 ES_ .L363_00_
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GEOCE_TR|_ EQUATORIAL COORDinATES
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.31B_66_5 06 LAT °6T_3TS02 0! LO_ *|40_e26 O3 VE .2_87_5q_ 02 PIE .2328_977 O| AZE o57054_37 O3
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GEOCENTRIC EQUATORIAL COORDINATES

X .27784499 06 Y .15681905 06 Z .38032064 05 OX *69796108 OD DY .59419481 O0 OZ .20363315 DO
R • 32L38083 06 DEC o6?560723 O] RJ .29432877 82 V .93898008 O0 PTH o??760765 02 AZ .61259363 02

R .32139883 06 LAT .67960723 O] LCN .12591188 83 VE .23|]540] 02 PTE .22751317 O] AZE .27023743 03

XS -.92846863 08 YS *11024221 Oq ZS .47855832 08 ORS -.23089535 02 OYS -.|6602818 02 DZS -o7199323] O]

XR °35115026 06 YR .13955538 06 Z_ .25382333 05 DXR -.41816774 O0 DYN °85369540 00 DZN .40923928 O0

XT .35115026 06 YT .13955538 06 ZT .253B2333 85 OXT -.41816774 80 OYT .85369540 00 DZT .40923928 O0

RS .|$185283 09 VS .29336162 02 RN *3787168T 06 VN .L0349574 OL RT °37871687 06 VT *]0345574 01

GEO *6841_884 O] ALT .31501282 06 LOS °2265840T 83 RAS .13010435 03 RAM .21674040 02 LDH .118[5376 03

nUT .35050000 OZ DT .19280800 04 CR .glT63Tg7 O0 SHA .31834775 06 DES .18349758 02 DEN .35429530 01

HELIDCEATRIC EQUATORIAL COORDINATES

X *9312450T 08 Y -.11008539 09 Z -.47T57799 88 OX .23757496 02 DY .1T]97012 02 DZ .74029562 O]

R .15159728 09 LAT -.15329052 02 LON .3102289T 83 V .30271867 02 PTH -,39321399 O0 AZ .75255552 02

XE *92846863 08 YE -.11024221 09 ZE -o47885832 08 OXE *23089535 02 DYE *|5602818 02 DZE .7199323] 01

XT .93|98013 05 YT -.1101_265 0_ Z? -o4T780450 08 DXT .2267136T 02 OYT .]T456513 02 DZT .76085623 O]

LTE -.18389758 OZ LDE ,31010435 03 LTT -.18326448 02 LOT .3L024674 03 RST .15195866 09 ¥ST .29607616 02

EP$ .8]98912T 02 ESP °15033130 00 SEP o97890795 02 EPH *]3442704 03 EVP ,37303952 02 NED .52690050 01

MPS .14857612 03 NSP *]8554685-01 SNP .36406797 02 SEN *|0615883 03 ERS .73704009 02 ESN .13723445 OC
RPR .765E9669 05 SPN .80852C18 ¢2

GCE .10066913 03 GCT .28]TO44? 53 SIP .]4227263 83 CPT .93632451 02 SEN .92328962 02 D] .68262359 O0

RED .32]39083 06 YEP .93898808 08 CPE *98473858 02 CPS *77020220 02 D2 .95676639 O0 C3 .21062537-01

I DAYS 1] HRS. 32 N|N. 2.008 SEC* 235666504730202000008800 J.D.= 2438607.41666666 JULY 30,]964 22 OC O0.DO0

TFL 2 DAY5 5 HRS° 9 _|No 52.]2T SEC*

GEODEETRIC E_UATORTAL CDORDrNATES

X .28044137 06 Y .L5894458 C6 Z *38761219 05 DX .68901668 00 CY .586666]0 O0 DZ .20]84765 00

R .324E7394 06 _EC .E856615] C1 RA .29543CTq C2 V .92709344 O0 PTH .7787165T 02 AZ *6117630[ 02

R .3246T394 06 LAT *58566159 C1 LC_ .11098175 03 VE .23353403 05 PTE °22243407 Ol AZE .27023057 03

XS -.92929961 08 YS .LL01824] D_ ZS .47779903 08 DR5 -.25076975 02 DVS -*16617902 02 DIS -.72055529 O]

x_ .34962T92 06 YP .]4262182 06 ZV .2685431_ 05 CXR -.42756588 O0 DYN .8498697T O0 DIM .40852348 OD

XT .3496279Z 06 YT .L4262182 DE ZT .2685431_ 55 CXT -.427_6585 O0 DYT .849869TT DO D/T .40852340 OO

RS .15185210 09 VS .29336423 02 RN .3785522T 56 VN .]0353659 01 RT °3T855227 06 VT .[0353659 01

GED .69028929 01 8LT .31829604 86 LOS .5]158358 83 RAS .130t4493 03 RAM .22191755 02 LO_ .10353042 03

OUT .35000000 02 DT .19200500 C4 CR .90640020 OO SHA .32166514 06 DES .18339542 02 DEN .40679513 O]

HELIOCENTRIC E_UJTOR]AL COORDINATES

x .93210402 08 Y -.1]052387 89 Z -.47741142 C8 DX .2376599] 02 DY .17204568 02 DZ .74073005 O]
R .15189654 09 LAT -.18318583 82 LON .31027582 03 V .30260335 02 PTH -.39018565 00 AZ .75190610 02

XE .92929961 08 YE -.11015241 C9 ZE -.47TT9903 08 DXE *23076975 02 DYE .16617902 02 DZE .72058529 01

XT *93279588 08 YT -.[L0C3_79 89 ZT -._775584_ C8 DXT °22649409 02 DYT .|7467772 02 DZT .76143762 O]

LTE -.|B33_542 02 LOE .31814491 C3 LTT -.]8316068 02 LOT .31028768 03 RST .15195456 09 VST .29598944 02

EPS .82072337 02 ESP .12114162 CD SEP .97886325 02 EPM .13431032 03 END .37859128 02 HEP .78305399 Ol

VPS .14361821 03 _SP .]5639313-81 SNP .36373661 02 SEN .]0563603 03 E_S .74226S08 02 ESN .13723445 00
RPN .7207625T 05 SPN .88946727 C2

GCE .10065892 03 GCT *28165572 C3 SIP *]4223087 03 CPT .9366671] 02 SIN .9228737] 02 D] .72236113 O0

RED .32467394 06 VEP .92709344 5C CPE .98484851 82 CPS .77024382 02 02 .58957331 00 03 .23614716-01

I CAYS 12 _RS. 32 _IN. 2*OCC $EC. 233666606534202008800800 J.D.- 2438607.45833333 JULY 38,1964 23 O0 DO.COD

TFL 2 DAYS E HRS. 9 RIN. 52.127 SEO.

GEOCEATR]C E_UATDRIAL COORDINATES

X .28295666 06 Y .16104307 86 Z .39482434 05 DR .68070435 O0 DY °57915846 CO DZ .19921710 O0

R °32791753 06 DEC .69153948 01 88 .29650457 02 V ._[568028 O0 PTH .78004373 02 AZ .61076432 02

R .32791752 06 LAT ,69153_48 01 LD_ .9604555_ 02 YE °23588780 02 PTE .2]760888 01 825 .27022373 C3
XS -.93013020 08 YS .11012256 Cq ZS .47753945 58 DXS -.23064402 02 OYS -.16632950 02 OZS -.72123799 01

XR .34807181 06 Y_ .1_$67434 C6 ZN °25323656 05 DXM -.43693550 O0 DY_ .54595782 00 DZR .487T6743 80

AT .34807181 06 YT .14567434 06 ZT .28323656 05 OXT -.43693550 O0 OYT .84595782 DO DZT .40776743 DO

AS .15185137 09 VS .29336685 82 8_ .3783876T 06 VN .10357758 O] RT *3783876? 06 VT .10357758 01

GED .69628607 Ol _LT .32153954 C6 LOS .19658318 03 RAS .13015550 03 RAN .22710193 02 LON .89107788 02

DUT ,3505CDO0 02 OT *192C0500 04 DR °59565502 00 SHA .32494889 06 OES .18329317 02 DEM .4292887] C1

HEL[OCENTR]D E_UATORIAL CODRDTNATES

x .93295926 08 Y -.18996151C_ Z -.4771446T C8 DX .2374510& 02 CY .17212L38 02 DZ .T4115_69 81

R .1515_580 09 ]AT -.18388577 02 LCN .31031266 03 V .30249289 02 PTH -.386_6320 00 AZ .T5175744 02

XE .98013820 08 YE -.]1012256 D_ ZE -.87753949 05 ORE .23064402 02 OYE *16632980 02 OZE .72L23799 81

AT .93361C91 08 YT -.1D997688 Cq ZT -.4772SE26 D8 DXT .22627466 02 DYT .1747Bq38 02 DZT .76201472 Ol

LTE -.1832931T 02 LOE .31018550 O] LTT -.183C5_8_ 02 LOT .31032845 03 RST .15195046 89 VST .29590237 82

EPS .821515§7 02 ESP .]225_579 C_ SEP .97725878 C2 ERR .13428946 03 E_P .384029Lq 02 HEP .73876046 DL

RPS .14363252 03 _SP .13988227-01 SR5 .36352295 02 SEN .15511277 03 ERS ,74749482 02 ESN .13741256 OC

RPR .678T6457 05 SPN .8103TC53 C2

GCE .10064912 03 GOT .25159553 C] SIP .14216782 03 CPT .93T02274 02 SIN .92237569 02 01 .76708499 8C

RED .3279t753 06 VEP .91566828 CO CPE .984_59BC 02 CPS °77028549 02 D2 *62710029 OO 03 .26630182-0]

] DAYS 13 HRS. 32 _ZN. 2.OOC SEC. 2356666]5340202000055505 J.D.= 2438607.SD000880 JULY 31,1964 O0 DO 08.008

TFL 2 DAYS 7 HRS. 9 MIN. 52.[2? SEC*

GEOCEhTR[C E_UATDRIAL COCR01NATES

x .28534327 O6 Y .]6311453 D_ Z .40195518 05 DX .67309806 O0 DY .$7165062 O0 DZ .19692925 OD

R .33112356 06 DEC o69724864 51 88 .29754L47 02 V .904TT988 O0 PTH .78163691 02 AZ .68955384 02

R .33112355 06 LAT .69724564 DI LO_ .81110628 02 VE .23821755 02 PTE .21303718 81 AZE .2T021685 83

XS -*93096028 08 Y$ *110052_5 CS ZS .4772TgT3 55 DXS -.23051817 OE DYS -*]6548550 82 D2S -.T2|59538 Ol

x_ .34648203 06 YN .]487]262 C6 ZR .297_0198 05 OXN -.446275?0 CO OYM .84195970 DD DZN .40697135 08

XT .34648203 06 YT .]4871262 C6 ZT .29790198 85 OXT -.44627570 O0 DYT .841959T0 CO _ZT .4869T135 OD

RS ,15155866 09 V$ ,29336945 C2 RP *37822307 06 V_ .]536187] _l RT o_7522307 06 VT *]0361871 01

GED .70]94494 Ol ILT .32_74567 C6 LOS .]8158255 C3 RAS .1302260T 03 RAN .53229364 02 LDH .7_585845 02

UUT .35008800 02 OT .]g2COCCO C4 DR .88553624 O0 5HA *32817688 06 DES .18319083 02 DEH .45]7498] O]

HEL105E_TR]E E_UAT_RZAL COORDINATES

X .93381371 08 Y -.10_89954 C9 Z -.4T687777 C8 DX .23724_0T 02 DY .]7219701 02 DZ *74]S8330 OL

R .1518950T 09 ]AT -.182_T563 C2 LON o31D]5442 03 V .30238781 02 PTH -.35193222 05 82 *?5160988 02

XE °93096025 08 YE -.11086265 C9 ZE -.47727973 08 ORE .23051817 02 DYE .15648850 02 OZE .72189038 O[

XT .93442510 08 YT -.109_1394 C_ ZT -.4T698|83 C8 DXT .2260554] 02 DYT .]74908[0 02 OZT .762587510[

LTE -,18319883 02 LOE .31522507 C3 LTT -.18295303 C5 LOT ,31035928 03 8ST .15194535 09 VST .2958]496 02

_ps .82225737 02 ESP .12393583 DC SEP o97649678 02 EPN .]341260] 03 EMP =38933832 OZ MEP .69401497 O]

RPS .14364[$7 03 NSP .15639313-01 SPP .36344196 02 SEN .]0455903 03 ENS .?5272939 02 ESN .13T94551 OC

RPR .636681_T 05 SPN .B]]23855 C2

GCE .L0063_71 03 OCT .28153114 D] SIP .142C8502 C3 CPT .9373q634 02 SIN .92178093 O2 D1 *81752396 05

REP .33L]2356 06 VEP .90477388 CC CDE .98586448 02 CPS *77032T20 02 D2 .66929813 08 D3 *30301315-81

] ERVS 14 ERS. 32 _IN. 2.000 SEO. 235666612144202000000808 J.D.= 2438607.54]66666 JUlY 31,]964 01 O0 00o000

TFL 2 DAYS 8 HRSo 9 N[N, 52.]27 SEC.
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GEOCENTRIC

X o28T95385 06 Y .16515892 CE

R .33629414 06 OEC .70276371 Ol

.33429413 06 LAt .70296371 C|X -.93178993 08 YS *1[000269 09

X_ .344R5867 O6 YM .1517363S C6

XT .34485867 06 YT .LSIT3635 C6

RS .[S1849910q VS .29337209 O?

GEO .70?50451 01 ALT .32791626 C6

OUT .35DODO00 02 OT .192CCC00 04

MELIDCENTRIC

X .95466746 08 Y -.10981753 D9

.lS18qA35 09 LAT -.I8289C44 02X .93198993 OR YE -.IIOCC26q Cq

XT *9352385[ 08 YT -.10985095 09

LTE -.|83C8841 02 LDE .31026663 03
EPS .82297778 02 ESP .12472294 OC

NPS .14363533 03 PSP .1S639313-0|

RPM .59446962 05 5PN .812C4566 02

GCE .I0063C69 03 GOT .28145209 C3

RIP .33429414 06 VEP .89442223 O0

| CAYS t5 HRS. S2 MIN. 2.000 SEC*

GEOCENTRIC

.29016145 06 _ .167176I! O6.33?43171 06 CE .T08|CSDq 0|

R .33743171 06 LAT *T081OSO9 CI

X$ -.93261913 08 YS .10994267 Oq

XM .34320185 06 YR .15474523 06

XT .34320185 06 YT .15474523 C6

R$ *15188917 09 VS *29337472 02

GAD .Tt268L18 O| ALT .311C5383 C6

OUT .]$O00OOO 02 DT .lq20OCDO 04

HELIOCENTRIC

: .93552o,408 I -lo*.550 c9
.|5189364 09 lA -.1R276518 02

XE .9328|Q13 08 YE -.10994267 Og

XT .93605114 08 YT -.10976?93 C9

LTE -*|62_8590 02 LOE .3|0_0720 03

EP$ *82364536 02 ASP *I2647557 DO

MPS *1836112| 03 NSP *27453512-16

mEN .$S216140 05 SPN .81281_89 02

GEE .10062205 03 GCT .28135615 05

R_P *33743171 06 VEF *88469_85 00

] DAYS 16 HRS* 32 _IN* 2.0C0 SEC.

*ACqCO23_ G5 OX *66626292 O0
R .29854C56 02 V *89462223 DO

LC_ .66[69472 02 VE .24D52897 02

ZS .47TC]9T3 08 DXS -*2303922! 02

Z_ .31253802 05 CXM -.45558560 O0

Z? .31253802 O5 DXT -.4555856O O0

R_ .378C5849 06 VN *|0366CD00I

LOS .16658205 03 RAS .130Z6663 D3

CR .676C1863 00 5_A *33137510 D6

-.4766]C93 08 C_ .23705484 02LG .31039629 03 .30228856 02

ZE -,47701973 C8 DXE .23039291 02

ZT -.47690715 08 OXT ,22583635 02

LTT -o|82649lC O2 LOT .31041009 03

SEE .97577223 O2 EPM .13806207 O3

SMP .36351376 C2 SEN .10806483 03

EQUATORIAL COORDINATES

CY .S64|1685 O0 CZ .t94568BC CC

RTH .78355T16 OZ AZ .6D807106 O2

PTE .20672266 O] AZE .27O2O989 O3

DYS -.16663114 D2 DZS -.7Z254966 O!

OYN .83789561 O0 CZM .406t3S]30C

DVT .83787561 00 DZT .406|3513 O0

RT .37805849 06 VT .|D366000 0%

RAM .2_749292 02 LO_ .60064708 02

DES .1830BDA] 02 OE_ .4T620099 O]

EQUATORIAL CODRDIN&TES

DY .17227230 02 DZ .741_9936 OI

PTH -.37663819 OO AZ .75166369 02

DYE .16663114 02 DIE .72254246 OI

DYT *|7500989 OZ DZT .763155g7 O|

RST .15196223 09 VST *2_572722 02
EMP .394_9852 02 MEP .64880656 01

EPS .7579688] O? ESH *13829968 O0

SIP .L4196293 03 OPT .93779394 OZ SIN .92106997 02 Ol .875916D¢ OO

CPE .96516224 C2 CP$ .77C36693 02 02 .71757|2_ O0 D3 .36T69674-01

235666_t37SC2C200DOOOOO0 J.D.- 2436607.56333338 JULY 31,1964 02 DO O0.CO0

TFL 2 DAY5 q HRS. 9 MIN. 52.127 SAC.

ECUATORIAL COORDINATES

o41S96305 C5 DX .66036385 OO DY .556S2490 00 OZ *[92tlEOt 0¢R .29950C4C C2 V .88469365 O0 PTH .78588337 02 AZ .60622980 02

LC_ .51224392 OZ VE *2828134! 02 PTE .2046742_ Ol AZE o2TOZCZT6 03

ZS .676759SC CB OX5 -.23026613 02 DYS -,16678170 02 DIS -*7831q626 Ol

ZM *32914325 05 _XN -.46466416 OO DYN *83370572 00 DZN .DOSZSBT60G

Z? .32714325 05 DXT -*46486816 DO DYT .83370572 DO OZT .405Z5876 O0

RR .37769392 06 VR *tO3?Ot43 01 AT .37789392 06 VT .10370183 Ol

LOS .|5158]55 0] RAS *|3030720 03 RAM .24269992 02 LON .45548362 02
CR .8672C389 00 SHA .33453780 06 DES .18298590 02 DEN .49663192 GI

EQUATORIAL COORDINATES

-.67636353 08 DX .23686956 02 DY .17234695 02 OZ .74240585 O]ID .3|083805 03 V .302[9584 OZ PTH -*_6977875 OO AZ *75[31837 02

ZE -,47b75_5C 08 CXE ,23026613 OZ DYE *16698|TO 02 DZE .7_3|9626 O[

ZT -*67663235 O8 DXT .22561748 02 DYT .17S11876 02 OZT *T637ZOLZ 01
LTT -.L8278509 02 LOT .31045089 03 RST .15193809 09 VST .295639[6 02

SEE .975C926_ 02 EPN .136020_8 03 ERE .39948366 02 NEP °60312232 D[

5RE .36396633 02 SEM .103SAOI5 03 EMS .7632[299 02 ASH .13829966 CC

SIP *14181CST 03 OPT .93822378 02 STN *9202[732 02 D1 .96312485 O0

ORE .98525263 02 CPS .TTOA|OT2 02 02 .77338328 OO D3 .N0250231-01

23566661S55420200000CCOC J.D*" 2438607.62500000 JULY 31.1964 03 DO OO.OOD

TFL 2 DAYS |0 HRS. 9 M_N* 52o127 SEC.

GEOCENTRIC

X .29250961 06 Y .t6916579 C6

.3N053900 06 DEC .TI3ZSqlS DI

.34053899 06 LAT .713259Z3 01

85 -*93388787 08 YS .10988261 C9

RN .38151369 06 ¥_ .15773896 O6

XT .3415]]67 06 YE .15973698 D6

RS .15168868 09 VS .2933T936 02

GED .?L8C6937 01 ALT .33816113 06
OUT .350C0000 02 OT .I9200000 O_

HELIOCENTRIC

: ,3,,T_, D8 _,O,T1,A609
.15169295 Oq LA -,18265985 02

XE .95344?87 O8 YE -.I0988961 D9

RT .93686298 08 YT -.I0992687 09

LTE -.18260331 02 LDE .31034775 03

EPS .82426801 02 ESP ,12743684 00

NPS .I8356563 03 RSP .27453518-18

RPN .S09664|30S 5PN .81353638 OZ

QCE o |006137_ 03 GOT .28124599 03

REP .340539OO O6 VEP ,8T568533 0C

I _AYS 17 _RS. 32 _IN. 2.000 SEE.

GEDCEETR[C

X .29466_59 06 Y .17112753 06

R .34361928 06 DEC .7[821752 C|

.34361928 06 LA! .7L821952 DIX -.934296_7 08 YS o1C982248 C9

XN .33976828 06 YM .16071719 06

89 .33978828 08 YT .16071917 06

8_ .15L88771 09 VS .29336C00 D2

GED .?Z306038 01 ALT .3_926161 D6

OUT .350CD000 02 CT .|9200C00 C6

HELIOCENTRIC

X .93i28679 08 Y -.10965335 C9

8 ._5|89229 Oq LA• -.18255443 02

XE .9_829617 08 YE -.10982288 09

XT .93?67405 08 YT -.10966176 05

LTE -.182?8C62 02 LOE .31038831 03

EPS .82488268 02 ESP .12877532 OC

MPS o143693_ 03 _SP .13988227-01

RP_ ,66695822 OS SPN .81420726 D2

G(E .100605T7 03 GOT .28|11C82 03

RE8 .34361928 06 VEE .86753967 00

I OAY$ 18 _5+ 32 _IN. 2.000 SEE.

EQUATORIAL COORDINATES

*62283335 05 OX .65549936 OO DY .S4883336 OO DZ .18956510 OO
R ,3C041891 02 V *67568533 CO PTH *7887|977 O_ AZ ,60390320 02

LCk .3627518C 02 VE .26508598 02 PTE .20090830 Ol AZE ,27019536 03

ZS .47649908 08 OX5 -,23013993 02 OYS -=1669322l 02 OZS -.72384576 Ol

ZM °3619162C OS OX_ -.674t1037 O0 DYR .82945022 O0 DZ_ .406342ZZ O0

IT .361T%6ZC OS OXt -._7411037 DO DYT .8Z945022 O0 OZT .AO63422Z O0

RM ,377?2939 C6 VN .|0374300 O| RT °37772939 06 VT .I0394300 Ol

LOS .13658104 03 RAS *13034775 03 RAN .24791482 02 LDM *51024T69 OZ

CR ,85922106 O0 SHA *337667SZ 06 DES *18288331 02 08_ .5190410D Ol

EQUATORIAL CDORO|NATES

-=676C?615 C8 OX .2366q492 02 DY .17242054 02 OZ .74280C27 01LD =31087981 03 V .30211065 02 PTH -,36168498 O0 AZ .75117666 OZ

ZE -°4764990_ C8 DXE .23013993 02 DYE ,1669322| 02 DZE .723845T6 01

ZT -.67615730 08 OXT .22539882 02 DYT ,17522671 02 DZT .76427998 OI

LTT -*1826610| 02 LOT .31049167 03 RST .15193395 09 VST *29555079 O_

SEE .97445826 02 EPN *13400471 03 EMP .60425873 OZ MEP .55694013 Ol

SM8 .36622950 02 SEN *IOIOl500 03 EMS .T6866206 02 ESM .13B82922 DO

SIF *14|EI479 C3 OPT .9386964D 02 SIN .91918799 02 Cl *IOZ|853101

CPE .98533508 02 CPS .TTO45Z55 OZ 08 .838T1592 OO 03 .47170306o01

2356666[T36020200000CC00 J.D*= 2438607.66666666 JULY 31_1966 04 CO OO,O00

TFL 2 DAYS I| NR$* q RTN. 52*i27 SEE*

EQUATORIAL COORDINATES

Z .42960648 05 OX .6_|96283 00 DY *54098728 OO DZ .|8662160 O0
RA *_01_95|9 02 V *86753967 00 PTH .79220676 02 AZ .60089666 02

LCN ._[3_1536 0_ VE *_6734682 02 PTE *19?AS|20 Ol AZE .2TOIBTSZ 03

ES .4762383| 08 DXS -.29001360 02 OVS -,16708266 02 OZ5 -=72469698 O[

ZN .356_554_ 05 DXN -.483_ O0 DYM .8_S|0930 OO DZN *40338568 OO

ZT .35625545 05 DXT -.68332322 O0 OYT .825|0930 OO DZT .40338548 OO

RM .39756491 06 VN .|039847] 0| AT .377S669[ 06 VT .1C378471 O!

LOS .12158C52 03 RAS *13038831 03 RAR .25313779 02 LOR .16505994 OZ

DR .85223179 DO 5HA .34076722 06 DES .18278062 OZ DEN .5414260101

EQUATORIAL COORDINATES

-*4756087| C8 OX .23653323 OZ DY *172492S1 02 DE .74317914 O1
LO *31052156 03 V .3020544] 02 PTH -*351799_0 O0 AZ .75103249 OZ

ZE -.49623831 08 DXE .23001360 OZ DYE .16708264 OZ DEE .72_69698 OI

Z| -.4758820_ 08 OxT *22518039 OZ DYT .17533373 02 DZT .76_83552 OI

LTT -.|8253688 C2 LOT .31D53264 03 RST ,15|92980 09 VST .29566209 O2

SEE .97387186 C2 EPM .13402024 03 ERE .AODTTAI9 02 R_P .51023418 Ol

SNP .3649586| 02 SEN .10248938 03 INS *77371599 02 ESH *13882922 OO

S[E .I4136632 03 CPT .93922669 02 SIN .91793334 02 O] .1115430q Ol

CPE .96540657 02 EPS ,T7069442 02 D2 .91632518 00 D3 *5605568Z-01

235666621164202000000C00 J*O.= 2438607.70833333 JULY 31,1968 05 OO CO,GO0

tFL 2 DAYS |2 HRS* q V]N* 52*127 SEC*
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GECCENTRZC EQUATORIAL COnRDINATES

K .Z972_STO _6 _ ._7_6C63 C6 Z ._3628_L_ ¢5 OX .65_0T00[ OQ OY ._3_g[[_40_ _Z .l_3BgB13 00
R °3_667655 06 EEC °?22q67_q C! RJ °3C_]Lq17 G2 ¥ .8_0_6733 O0 PTH °7q6538_0 O2 AZ ._9689594 02

°3_b67654 O6 LAT o?22967_9 CZ LC_ ,636_0677 O! V_ .Z_96013_ 02 PTE .lq43_SL8 O! AZ_ .270L79L3 03

XM o3]BC3LT8 06 Y_ .]6367_63 06 Z_ °_7075_52 05 _X_ -._92S0170 O0 OYM o82C683L6 O0 DZ_ ._0_38B5_ O0

XT .338C3L70 06 YT .L6367_63 _6 ZT .37075_52 C5 OXT -._9250L70 O0 D_T °820683L6 O0 DZ_ o_38855 OC

R$ o1_L0_6_70q V$ .2_3_8Z65 _2 RW °377_0C_ _6 V_ .1O382655 01 _T ._T7_00_9 O6 VT ,L03826_50_

GEO oT27B_]70 O! ALT o3_02_8_8 C6 LCS oLC6SSCO! 03 RA$ .|30_2_6 03 _A_ °2_83690_ O_ LO_ .19BB0521 O]

_T o350CC_0 O2 OT oL92C_C00 C_ _R .84_767L CO $_ o_3B_C5! 06 DES °IB2677B_ O2 DE_ o5_37851_ _l

HELIOCEnTRiC E_UAT_Z_L CO_R_TNATE$

X o93BC760B O8 Y -°1095e924 C_ Z -o_7_5_1_ C8 _X .23638786 O2 DY .172562L1 O2 _Z o7_353770 OL

°LS18_L6! O9 L_T -olB2_896 02 LON .3L_6_2_ 03 V ._0Z_6918 02 PT_ -.33952956 O0 AZ .TSG89216 O_

XT °93B_ 08 ¥T -o|09_e62 O_ lT -o_7_6066| 08 DXT oZ2_6215 02 OYT .175_3q8_ 02 DZT .7_5_B_75 Ol

LTE -.]8267T8_ 02 LOE .310_2e86 C_ LT_ -.182_3267 02 LOT .31057_|_ 03 RST .1_L_256_ 09 V$T ,295_7_10 02

EPS .B2_36_L9 02 ESP .[2972]5] _0 $EP o97_33776 02 EP_ .L3_07436 03 E_P .41296060 02 _EP o_2q5607 O!

MP$ o1_33_B2_ 03 _$P °L3_BB22?-_! $_P .366C_21_ C2 SEM oL0196329 03 _S o7T897470 O_ E$M .L3B82_2 O0

_CE °100598|_ 03 GCT .280_591_] STP °L41C_0! 03 CPT .93983527 02 $TN °9L638_0_ 02 DL .1_6425 O|

_EP °3_6676_5 06 VEP .860_673_ O_ CPE o_8_72[_ 02 CPS °7705_636 02 D2 .LO]OL68_ O! D3 .67T_8769-0!

I _AV$ ]9 _5o 32 _INo 2°0_C $EC. 2_666_2770202000000_00 J°Do_ 2_860?°75000000 JULY 31tL_ 06 O0 CO.CO0

TFL _ DJY$ 13 HRS. _ _IN. _2°12T $_C°

GEOCENTRIC EQUATORrAL COORDT_ATE$

X .29_566 06 Y .L7_6_OB C6 Z ._28_S96 C_ OX °_SO3L_97 O0 _Y .52_982_ O0 _Z .L807_77! 0¢

R o3_71582 06 C_C .727_9Cq5 O! _J .30_Sq|2L 02 V oB5_79225 O0 PTH .80_9_0_6 02 AZ ._1_9 02

X$ -o9359_L$8 OB ¥$ .]0_70207 C_ Z$ o_757L62_ C8 OX$ -._76060 02 OY5 -.L673832B 02 DZ$ -.7_STqBSO Ol

x_ o3362_2_1 06 Y_ o1666_6G0 C6 Z_ o38_2696 C$ DXM -._0L6_480 O0 QY_ .816L720_ O0 _ZM o_L35L_O OG

XT o3362_2_! 06 YT .]6662600 C6 ZT o_$_22696 05 DXT -.50L6_80 O0 DYT o_16_720_ _0 DZT ._01_51_0 O0

R$ .LSL_623 O9 V$ .Z9_]$529 _2 R_ .3772_6L_ O6 V_ o|0386B5_ O! _T .3772361_ O6 VT .1038_B53 OL

GEO o712_9_ OL ALT o3_3796 C_ LOS .9L_79_8C 02 RA5 °|30_6_0 03 _A_ o2636086_ 02 LO_ ._47_7D9_ 03

DUT °_000000 02 _T ,2400_C00 C3 CR .8_231663 CG $_A .3_6B_LSB 06 DES .]825T_qB 02 _EM .5_6L16_ 01

X °_3B_26B40_ Y -°1095271L C_ Z -o_7527335 08 DX °23626_80 02 _Y o17262827 O_ _Z °?_3B6_27 03

.LS18_OgB 09 LAT -o1B23_34! 02 LC_ ,310_050C C3 V o_0|9_B06 02 P_H -°32_1_22_ O0 _Z o75075_00 O_

XE °93_931_8 08 YE -o10_70207 C_ ZE -°_7_7L_?C C8 OXE °22976_60 D2 OYE °L6738_ZB 02 DZE .T_5?9_50 O!

XT .9392938! OB YT -o10_5_ C_ ZT -._7_3_Cq7 08 nXT .2_7_16 02 DYT °L755_5010_ DZT o?6593365 O!

LTE -.L825T_8 02 L_E .310_6940 03 LTT -°L_2_ 02 LCT ._106L3_[ O_ RST °l_L92L4B O_ VST o2_52838! 02

EPS °82S82_8 02 ESP o|308_79! OC 5EP .972_6_75 02 E_N °_34LT793 03 EMP ._L6T]SL_ _2 _EP o_150545! O_

_PS .l_3Z_ O_ _$P .qS_LL_02-_2 _P .36T52_T_ C2 _EM .L_L_6T2 03 E_$ .T8_Z383_ 02 E_ .13935676 O0

RPN o3807C5_5 05 $Pk °8L537_69 02

GCE o|00590_3 03 G_T o280741S3 03 51P .14_626B7 _3 CPT °_05_260 02 SIN .9L_3200 OZ _! ,13686203 O!

_EP .3_|5B2 06 VEP o_5_9_25 _C C_E ._85_242_ 02 CP$ °7_05_3_ 02 _2 ._26_6T 01 _3 °_6_2T_-_

5ELENOCENTR|C ECU&TOR|AL CODRD]NATE$

R .3807C5_ 05 GEC .STOSG_95 Ol RJ .|6_1_87_ 03 V .1_0862T_ O! PTH -°B7T16_! 02 AZ o|4269T87 03

LT$ ,93672287 O0 LN$ o27620_8_ 03 LTE .607_66S O! LNE o35_662_ 03

ALT °36_3555S 05 $HA -,22779867 _5 ALP .39_?08|_ _! OR -o_207667_ O! _P ,T2_76656-04 ASD °2612059_ O]

_GE .2T7_1703 03 $¥L ,901_0084-0| H_G .1_2_0_ 03 SIA o13L_6587 03

_v$ 20 _. 32 _TNo _OQ_ SEC, 2_6662_?_2_Z00_0_C_0 J.O._ Z_3860T.?_166666 JULY _L_196_ OT O0 00°000

TFL 2 OJYS t_ HRS. _ _IN. _2.127 $E£.

X °30L_|4_ 06 Y o176136_3 C6 Z °_28eT_ O_ OX °65345665 O0 DY ._L_8823 O0 CZ o|T7L5202 O0

.3527_3B0 06 _EC °731762_7 O! RA o3C36013_ _2 V oB5]03_00 O0 PTH .8D896907 02 _Z °5_270_5 02

R .3527_380 06 LAT .73|762_T _! LC_ °_36_2_Z50_ VE ,25_12_87 _2 PTE .18_9_L O! _ZE .270L5_8 03

X$ -o9_6?_2 08 Y_ ._64L7B C_ Z$ o_TS_5_T_ _ D_$ -.229653q3 02 _¥$ -.|6753_5L 02 DZ$ -o7264_88! O!

XM ,_|99B 06 YM °|695559B 06 Z_ .39965637 05 DXM -.51075]56 O0 OY_ _81_57612 O0 DZ_ o_0027_0_ O0

XT .33_1_98 06 YT °16_55598 06 ZT .3_6563T _5 OXT -.5107_156 O0 DY! .8|157612 O0 DZT ,_0027_0_ O0

GEO .73669_66 OL JLT °_63659_ C6 LOS °76578_55 G2 RAS .Z3050qg_ O_ RA_ °26B85695 O2 LON o_295_70 03

DUT °_50CC000 02 DT °_80_OGO0 03 CR o0_0_1_6 O0 $HA °3_9927_0 06 DES .L82_720_ 02 OE_ .608_1762 O!

HELTOCENTAIC EQUJTORZAL COOROI_ATE$

x .9_9_772_ 08 Y -oL09_6_95 09 Z -o_75C05_ C8 OX .23616B79 02 _Y °]726893_ 02 _Z .7_L6402 _!

°1_1B_039 O? LAT -oT8223777 _2 LO_ o3]_6_6T! 03 V .3018B5_5 02 PTH -o30_26 O0 _Z .7506L850 O_

XT .9_0]0252 08 YT -o]09_7223 O_ ZT -._75C55L_ _B DXT o22_526_L 02 DYT .LT_6_9_? O_ DZT .766_762_ O]
LTE -oLB2_720_ 02 LOE °31050_ C3 LTT -.18222_0_ O2 L_T .3]065_63 O_ RST .151_Z73! O9 VST o2_519_23 02

_P$ o1_302_60 O_ _SP .989T|T02-_ $_P ._69627_ 02 $_M oL0090967 03 E_$ °?8950685 02 ESM .]39BB23! O0

GCE .100_20_ GCT o250_B_9_ 03 $TP .l_ocTe56 c3 CPT ._1_2_31 02 5TN ,91A91_97 O_ 0! ._6525_ OL

REP o3_2T_3BO 06 VEP °_51C3_00 OC CPE o9855625_ 02 CPS ,77062037 02 D2 o127_2 O! D3 .]059415L DO

SELEN_CE_T_IC EQUATORTAL COORDTNAT_5

R o3_7C_77_ 05 CEC °8_6_9666 O! _J ol67384|| C_ V o_221B1_ OZ PTH -°_7_8_160 02 i AZ °L_]7_77_ 03

R °3370_7710_ LAT °_28_2G82 OL L_N °_]2551_5 03 VP .122L_LO O! PTP -o876_5T63 02 AZP .2_T1_5_3 03

LT$ °9375_78 O0 LN$ .2T56_sqo ¢3 LTE .6C_60074 O! LNE ._5_6836_ O_

ALT o]L965?7_ O_ $HA -.2026_13L 05 ALP °373]_752 O| _ -°1_20_ O_ OP ._912533-0_ ASD °2_5]0327 _!

HGE o_7737722 O_ $VL -o_06665q2-¢! H_G .L_30Z_6_ 03 $_A .]313_5! 03

! DAYS 2L HRS. _2 _TNo 2,000 5ECo 235666_64C02_2000000CdC JoD.- 2_3B607°_33_33_3 JULY _L_6_ OB O0 00.000
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GEQCEKTRIC EQU&TORTAL COORO|NATE$

X .3042S574 06 ¥ .17567544 06 Z .4_5S94T_ 05 DX .660839T3 00 OY .505_2950 O0 CZ .L?30E0610C

R .3$576_78 O6 CEC .73_24375 Ol _A .30_23760 C2 V .85007706 O0 PTH .B1E09615 O2 AZ .57047776 02

• 35ST6_78 O6 LAT ,7_574378 C[ LOb .32145171 O3 V .25641811 O2 PTE ,188O4313 Ol AZE .270L4727 03
E

X -o93TSe477 O8 YS *10_S8144 C_ ZS .47519313 C8 _X$ -.22950T13 O2 OYS -.16768366 O2 OZS -.7270_88_ Ol

X_ .332_6_94 O6 Y_ .12246926 O_ Z_ .41_C_26 _5 _X_ -.519_2092 O0 OY_ .8068956T O0 OZ_ .39915648 O_

XT .33256494 O6 YT .|7246_26 C_ ZT .4t_0462_ C5 DXT -.51952092 O0 OYT .80689567 O0 OZT *39915645 O0

A$ °)5]54_75 09 V5 .29339062 C2 R_ o_26_0272 _b V_ .10_95289 O! _T .37690772 O6 VT °10395289 O!
GEO .?AOTC222 Ot ALT .349_9192 C6 LOS .61578_27 02 RAS .13O55O48 03 RAM .27411400 02 LOM .3184_35 O3

_UT .350_0000 O2 DT .480_C00 O3 CR .8_140640 O0 SHA .35295496 06 OES °]8236900 02 OEM .63065711 01

_EL[OCE_T_T_ E_U_TORTAL CO0_OINATE5

x .94062732 os _ -.109_0277 c9 z -.47473754 ce Dx .2361]s52 02 oY .17274296 oz oz .t,440690 oz
R .|5le5983 09 !AT -.[821J204 02 !ON *3[06584[ 03 V .30158091 02 PTH -o27545645 00 &Z °75048632 02

XE .93758477 08 YE -.|0958|44 O9 ZE -o475|9313 08 DXE .22950713 02 0YE .16768366 02 DZE .?2705854 0|

XT .940_1042 08 YT -.|0940597 C9 ZT -.47477_0E 08 OX7 .22430592 02 D_T .12575262 02 DZT .7630_449 0|

LTE -.t5236_O0 02 LOE .31055047 0_ LT7 -.t8211962 02 LOT .31069532 03 RST .15191313 09 VST .295|043b O|

EPS °52654?08 02 ESP .132_E819 CC SEP _97232|65 02 EPM o1346]033 0_ E_P o_22_9804 02 MEP .3170042! O!

NP$ .14273379 03 _5P .274_3512-18 SPP .3T25952C 02 SEN .|00382|A 03 E_S *79_T8025 02 ESH °_39552310C
RPM .292?7505 05 SPN ,816_7493 _2

GEE .10053707 O3 GOT .28014667 C3 SIP .13933646 03 OPT ._4252907 02 SIN .90555575 02 01 .17809270 01

REP .35576978 06 VEP .85QC7706 CO CPE .9855835_ _2 CP$ .7T066246 02 D2 .I_676053 Ol D3 .13895536 O0

5ELENOCE_T_IC EQUATORTAL COORDINATES

X -.253_|92 0_ Y .6206182_ 04 Z .41545527 C4 0X .11806607 0] DY -.30096588 00 OZ -.2260?587 0O

.29277805 05 OE .81584635 0! RA .16763475 03 V .12392Z36 O! PT_ -.e696932! 02 AZ .141057/3 03
c

.292775o2 os LAT .40959423 C1 !ON .31235_37 C3 VP .12380250 OL PTP -.58295552 02 AZP .21394404 03

LTS .9353557a 00 LNS .27518E95 C] LTE .60164258 0l LN_ .35_70520 C3

AL7 .22542505 05 SHA -.17725551 _5 ALP .34412585 0I 0_ -.12334504 01 _p .12521535-03 ASO .33973315 01
HGE .27734529 03 $VL -.26061013 0C HNG .14273_56 03 S|A .13121280 03

I 0AY5 22 _RS. 32 _N. 2.00_ SEC. 2356_6_302C420200000_C00 J.O*= 2438607.57500000 JULY 31.1964 09 00 00.000

TFL 2 O_YS 16 HRS. q _IN. 52.12T SEC.

G_OCE_TR[C EQUATORfAL CQORO[NATES

X ._0665_16 06 ¥ o1806777_ 0_ 2 ._6]7415_ 05 OX .67_&2_47 O0 OY .49_|001_ O0 OZ .16823_85 O0

R .35580757 06 CE_ .73937715 Ol RA .30_78|9_ 02 V .85355150 OO PTH .83036599 02 AZ .5475_00_ 02

R .35850757 Ob !AT .739_7725 C[ _ON .3C_4650E _3 VE .25876536 02 PTE .15763264 01 _2E ,270|3229 03

XS -.93841_51 08 V$ .10952105 0_ ZS .47493125 08 OX$ -.2293802_ 02 OYS -.L6Y53374 02 DZS -.72774854 Ol

X_ .33067_32 06 Y_ .17536553 06 Z_ .42839519 05 OXM -*52885193 O0 OYN .80213095 O0 _ZN .3979987| O0

XT .3_0672_2 06 YT .L7536553 _6 ZT .4283951_ 05 0X7 -.5288519_ O0 DYT °80213095 O0 OZT .3979_8710C

_S .15184402 09 95 .29339329 C2 R_ .37674565 C6 VN .10399526 Ol RT .37674365 06 VT .1039_526 Ol

GEO .7_435965 Ol ALT o352_2_73 06 L_$ ._6527592 02 RA$ .1305910! 03 RA_ .27938000 02 LO_ .30392455 03

OUT .35000000 02 OT .45000C00 03 CR .8472558_ 00 SHA *35598702 06 DES .18_26587 02 0EN .65252262 O1

HEL[OCEkTR|C EQUATORIAL COOROINATES

X .9_1_7738 08 Y -.Z093_057 0_ 2 -._7446_5t OB OX .23612646 02 _Y .IT275434 02 O| .74_57363 O!

• 15158933 09 LA7 -.I5202623 02 !ON .31073_11 _3 V ._0191749 02 _TH -.2428_957 O0 AZ .?5035847 02

XE .93541_B] OB YE -.]0952105 O9 ZE °._7493125 08 OX_ .2293802] 02 DYE .16783374 02 DZE .22774a54 01

XT .94121759 08 YT -.1093_565 O9 23 -.47450286 _B DXT .2240917O O2 OYT .17585505 O2 DZ3 .76754842 01

LTE -.15226_87 02 LOE .3_0_9101 03 LT| -.16201515 _2 COT .31073601 03 RST .15150895 09 VST .29501422 02

EP$ .62676873 02 ESP .13_17039 OC SE_ .971_5E35 _2 EPM .1_501262 O3 E_P .4232183B 02 _EP .266552O8 O1

NPS .1423O473 O3 NSP .27453512-1_ $MP .376E9551 02 5EH .99854144 O2 E_S .8000555_ 02 ESM .13958231 O0
RP_ .2_783506 05 SP_ .8165_355 02

(.CE • L0052053 03 GOT .27969258 C3 SIP .[382903a 03 OPT .54399649 02 $1N .90385303 02 O| .21053525 Ol
REP .3_850757 06 VEP .55355150 00 CPE .98_$5301 _2 O_$ .77070465 02 02 .17362645 O| 03 .|9123563 O0

$ELE_CE_TRZC EQUATORIAL COORO{_ATES

X -*24020153 05 Y .5]322044 04 2 .33346352 04 OX .|203_76_ O| OY -.070308_ O0 DZ -.22974756 O0

R .24353506 05 CEC .77326346 O1 RA .|67_5502 03 V .L2630944 OE PTH -.86437_91 02 IZ *14063452 03

5 .24783502 O5 !AT .38415_34 01 !ON .3122936_ 03 V_ .12611723 O| PTP -.B5356_59 02 _2P -17487676 03

LTS .93917662 O0 LN5 .27467_01 C3 LTE .59862262 QI LNE .35472715 O3

ALT °2_045506 O5 SHA -.15152207 05 ALP .3C5403_ 01 05 -.12606536 O| DP *18144545-O3 ASO .40143_54 Ol

HGE .27732312 03 SVL -.53682O42 O_ H_G .14230398 _3 SI_ .13_99_27 O3

! CAYS 23 _R$. 32 FTN. 2.000 SEC. 23566_6320|_202000000000 J.O.* 2438607.91666666 JULY 31,1964 10 O0 00.000

3FL 2 DAYS 17 HSS. 9 _[N. 52.127 SEC.

G_OCEkTRTE EQUATORIAL COORDTNATES

X .30912585 O6 Y .18223786 C6 _ .467_9492 _5 OX .69925626 O0 DY .48232O34 O0 OZ .16224628 O0

.36187_56 06 CEC .74257064 _l R .3052047| 02 V .e64521_! O0 PTH .542_0169 02 AZ .49604537 O_
A

.36L_7955 06 LAT .74257064 O| LCN .29146630 03 VE .26121229 O2 PTE .I5893020 Ol AZE .27O11276 O_

XS -.93923636 05 ¥$ .|0946_60 _ ZS ._7466914 08 OX5 -._2_25317 02 OYS -.16298376 02 OZS -.32839797 O|

XM .32875724 06 Y_ .17824451 06 ZN .44230!73 _5 DXM -._3384354 O0 0¥_ .79728218 O0 DZM .3968OO75 O0

XT .32525_24 06 YT .175_445! 06 ZT .4427017_ 05 DXT -._3754354 O0 D_T .79328218 O0 OZT .39680075 O0

55 .1_|84325 _9 V$ .293_95_2 02 R_ .3765797| 06 VN .[0403375 O| RT .3765T97| 06 vr .[0403775 O|

GEO .74757405 O1 ALT .35550171 C_ LOS .315T7353 02 RA$ .13063153 03 RAN .25465515 02 LO_ .2894_133 03

0U7 .350_C_80 02 OT .48000000 03 CR .861|7;85 00 5HA .35904312 06 0E$ .1821626_ 02 OE_ .67512227 Ol

HEL|OCENTRJ_ E_UATDRIAL CDORD|N_TE_

X .94232_62 08 Y -.10927836 _9 2 -.47420144 08 OX ._3624574 02 OY .17280696 02 OZ .74462260 O!

R .1518E_92 O9 LAT -.!8t92030 02 LC_ .31077181 O3 V .30202470 O2 PTH -.191O7454 O0 AZ .75023618 O2
XE .93923636 05 YE -.10946060 C_ ZE -.434_6_!4 08 _XE .22925317 O2 DYE .16798376 O2 OZE .T2539797 Ol

XT .94252394 08 YT -.10928236 O9 27 -.4342264405 OXT .22357474 O2 DYT .17595655 O2 OZT .76507805 Ol

LTE -.152L6268 02 LOE .3|063153 _3 _33 °.18191_5_ 02 LOT ._1072667 03 RST .13190473 09 VST .29492381 02

EPS °82656157 02 E_P .[3_2593_ _G SEP .97175372 02 EP_ .[356457_ 03 E_P .42206363 02 _EP .21478367 O!

NP5 .!4165033 03 NSP .27653512-1_ SMP .38346940 02 5EM .99325661 02 E_S .80536136 02 ES_ .14023155 O0

RP_ .20158?32 O_ 5P_ .8|676516 02

GCE .10056410 03 GOT .27904504 03 $[P .13622031 C3 OPT .94605550 02 SIN .89675524 02 O1 .2587?444 01

8EP .361a7556 06 ¥EP .5645214! O0 CPE .95555130 02 CP$ *77074689 02 02 o21359120 Ol 03 .282]5266 O_
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SELENOCENER[C EQUATORIAL COORDINATES

X -.|9631390 05 Y .39933513 CA Z °24993193 C6 OX .[23TOgq8 01 DY -.31696186 O0 DZ -.23655647 OD

R .20182732 05 DEC .71113324 O[ RA .[6850196 03 V .[2979340 O| RTH -.85702698 02 AZ °[4036327 03

R .2018873! 05 LAT .3674223S O[ LDN .3124628! 03 VP .]2954454 0[ PEP -.8757625[ 02 AZP .14372976 03
LTS °93999368 O0 LNS .276|6906 03 LTE .59556D58 01 LNE .35676950 03

&LT .|8653732 05 SHA -.12524976 05 ALP .25|08051 01 DR -.12942R67 O[ DP .IT602750-03 ASÙ .69300265 01
HGE .27731381 03 SVL -.96264572 DC HNO .14166013 03 S|A .13071572 03

2 DAYS CURS. 32 V|N. 2.ODD SEC. 2356662336142DIODOOOCCDC J.O.= 2438607.95833333 JULY 31,1964 11 O0 DO.ODD

TFL 2 DAYS [8 HRS. 9 N|N. 52o127 SEC,

GEOCENTRIC EQUATORIAL COORDINATES

X .31171641 06 Y *1839_624 C6 Z .67360036 05 DX .T&492919 00 CY .66596135 DO DZ .15630614 O0

R *3650266D 06 DEC .745|6_8I 01 RA .3DS45ET? 02 V .B921D417 O0 PTH .87095|93 02 A2 *3D]59509 02

R .3650266D D6 LAT .765t6381 C1 LCh .276_4993 03 VE .26385722 02 PTE .19350560 0| AZE .27008493 03

XS -.940C6167 08 YS .IOg4CO|O D; ZS ._7440675 C8 DXS -.22912602 02 DYS -.16813370 02 DES -o72904710 01

XR .32680488 06 YE .181|058B C6 Z_ .45696660 05 cxq -.54679476 O0 DYR .7_2369&6 O0 DEN °3755626] O0

XT .32680488 06 YT .181105BB C6 ZT .45696660 05 DXT -.54679676 O0 DYE .79236964 OO DZT .39556261 O0

RS .19|84253 09 VS .29339865 02 RV .37661990 C6 VR *[0608036 O1 RT .3766[$90 06 VT .tD608036 O|

GED .75018430 Ol ALT .35B64876 06 LOS .16576813 02 RAS .13067206 03 RAR .28993958 02 LON .27489871 03

OUT *35DOÙCOO DZ DT .26000000 03 DR .89095794 DO SHA .36219916 O& DES .LR209939 02 OEN .69728392 01

HELtOCE_TEID EGUATDRIAL CDDRD|NATES

X .96317863 08 Y -.10921619 09 Z -.973_333_ C8 DX .23657531 02 DY .17279331 02 OZ .T6447772 Cl

R °L5188863 09 LAT -.18181623 C2 LEE °31081353 03 V o30227119 02 PTH -.10841303 OO A2 .790120ll 02

XE .g6oo616T OB YE -*10960010 C5 ZE -.67660679 08 OXE o22912602 02 DYE .16813370 02 DEE .T2904710 O[

XT *94332952 08 YT -.10921899 09 ZT -.67396_83 OB DXT .22365807 02 DYT .17605720 02 DZT .76860336 01

LTE -.182C5939 02 LOE .310_T206 C3 LTE -.18180598 02 LOT .3|081732 03 RST .15190055 09 VST .29683313 02

EPS .8267TC43 02 ESP *1366g873 OC SEP .97186339 G2 EPN .13&T1458 03 E_P .61673710 02 _EP .16416g18 04

RPS .16055750 03 _SP .18000C00 03 SFP .39438798 C2 SEN .98796699 02 EHS .B|062986 02 ESN .16023158 00
RPM .15461205 05 SPN .81675881 02

GCE *10055750 03 GOT .27803952 03 SrP *13610202 D3 OPT .96938326 02 SIN .88686869 02 D| *33923332 O|

REP *36502660 06 9EP .B9210417 OC CPE .98547232 02 CP$ .T7078923 02 D2 .28036236 OI D3 .46635502 O0

SELENOCENTRIC EQUATDR]AL COORDINATES

X -,15088664 05 Y .286D3666 G6 Z .[6639937 06 DX .12917239 01 DY -.32638830 O0 OZ -.24125667 OC

R .15461205 05 CEC .62[C2564 01 RA .[6933897 03 V .[3539886 O| PTH -.86579439 02 AZ .16026gT6 03

R .]5441206 05 LAT .28866865 01 LCN .3|307572 03 VP °13511256 O[ PTP -.86060692 02 AZP .12854752 03

LTS .9608124_ O0 LNS .27366007 C3 LTE .5923969D ÙI LNE .35677229 03

ALT .13TD6205 05 SHA -.98090815 06 ALP *[687T16] O1 DR -.13679336 04 CP *6T460112-03 kSO .64516766 Ol

HGE .27732296 03 SVL -.15993793 C1 HNG .14058665 03 S_A .13D26311 03

2 DAYS I URS. 32 _IN. 2.000 SEC. 2396666356202020DODOCCOD J,O.= 2438608*ODOOOODO JULY 3[)|g66 ]2 DO DO.ODD
TFL 2 DAYS 19 HRS. 9 _IN° S2*12T SEC.

GEDCEhTR]C EQUATDR[AL COORDINATES

x .3[656879 06 Y .18558324 C_ E .67876595 D5 DX .86271238 00 DY .4618969D OC DZ .14311T88 CC

R .36836016 06 DEC .76683968 C[ R_ .3D540609 DZ V .96226729 DO PTH .86958617 02 A2 .29109829 03

R °36836019 06 LAT .T4683968 0l LEN *26140_29 03 VE .266968&3 02 PTE .20626736 01 AZE .2700_947 03

XS -.96088612 08 YS .10933_56 og ZS .47616_21D8 DXS -°22899874 02 DYS -.16828357 02 DES -.T2969592 O!

XN .32682037 06 YV .183_6934 06 ZR .6T1|818C CS DXN -.5557066D DO DYN .TST3336_ OO DZN .3942863100

RT .32482037 06 YT .I83_6_36 06 ZT .67118180 05 DXT -.59570660 OO OYT .78733362 O0 DZT .3942843! DO

RS .19126179 09 VS .29340134 02 RN .37629224 D6 VN .10412310 O[ RT *37625226 06 VT .10412310 O]

GED DESIST|20 Ol ALT .36[96232 C6 LDS o1576263_ C1 RAS .I307125R 03 RAN *2952335[ 02 LDN .26038703 03

DUT *350CC000 02 DT .IZ_CDCOO C3 DR .96089|9C _0 SUA .3656|573 06 DES *I819560[ 02 DEN .71940563 OI

NELIDCENTRIC EQUATORIAL COORDINATES

X .96603164 08 Y -.10915396 09 Z -*47326565 C8 DX °23762587 02 CY .[TZT0256 02 DZ *14600771 01

R *19188BS5 og LAT -.181T0793 02 LON .31025530 D3 P .30287406 O_ PTH .47925729-01 kZ .T5000118 D2

XE o960886L2 08 YE -.10933956 09 ZE -.67616621 C8 DXE .22899874 02 DYE .1682835T 02 DEE .T2969992 Ol

XT .94613433 08 YT -.10915599 09 ZT -.47367303 C8 DXT °22344170 02 DYT .1761569] 02 DZT .76912636 O]

LTE -°1819560I 02 LOE .310T4258 C3 LTT -.181T01_C 02 LOT .3IDgSTg6 03 RST .15189635 O9 VST .2967622I 02

EPS +82637623 02 ESP .13761256 DC SEP .97224731 02 EPH .13882450 03 E_P .40]29926 02 NER .10655350 O|

RPS *13837408 03 NSP .27653512-18 SEE .44623305 02 SEM .98267257 02 ENS .81592292 02 ESR .14057998 OO
RPN *10422617 05 SPN .81665267 02

GCE o10056985 03 GET .2762127T 03 SIP .1287q711 03 DPT .95563982 02 SIN ,85987016 02 DI .5061T15| 01

REP o3683_D16 06 VEP .96226726 DD CPE .g8s307gc 02 CPS .77083170 02 D2 .41945804 01 D3 .9611316B OO

SELENUCE_TRIC EQUATORIAL COORDINATES

X -.lOIT156T 05 Y .16365026 C_ E .T5841539 03 DX .139841T00I DY -.36563671 CO OZ -.25116663 O0

R *1062261T OS DEC .61T0565S D] RA .ITD9S839 D3 V .1662L_3T OI PTU -°82_3S666 D_ AZ .1602_300 03

R *10428615 05 LAT .t7663509 01 LCN .31477899 0_ VP .16591995 O1 PTP -.83490510 02 AZP .12126005 03
LTS .96163036 O0 LNS .27315108 C3 tTE .$8949166 Cl LNE .35679569 03

ALT .26934166 06 S_ -.69268706 C4 ALP *26685467 00 DR -*14497926 Ol DP .10636951-02 ASÙ *95769668 Ol
HOE .27736257 03 SVL -.28?56681 0| HNG .|3845S62 03 SIR .12926793 03

2 DAYS 2 H_S. 32 P1N, 2.00D SEC. 23566663722620200DD00000 J.D,= 2438608.D6|66666 JULY 31_1966 |3 CO OD.COC

TFL 2 DAYS 20 HRS. 9 _IN* 52.127 SEC.

GEOCENTRIC E_UATORIAL COORDINATES

X .31802655 06 Y .18710606 C6 Z .68369_69 05 DX .1175672D Ol DY *39760666 O0 OZ *13512609 00

R .37213868 06 DEC .76683388 C1 RA .3D629665 C2 V .[26B6208 01 PTH .78232960 02 AZ .2646D562 03

R o3T213867 06 LAT .T4683388 C! LDN .2662922_ D3 VE o27187535 02 PTE .29765363 01 AZE .26996950 D3

XS -,941T1030 08 YS .10927893 C9 ZS .6T388139 C8 OXS -.22887135 02 DYS -.16863337 02 DZS -.73034666 CI

XR .32zEa385 06 Y_ .186T7659 C6 ZR ._8339263 C5 DXN -.$6657206 O0 OYN *T8223660 O0 DZN °39296500 O0

XT .32280385 06 YT .18677_$9 C6 ZT .48933263 05 DXT -.$6697204 O0 DYT .78223440 O0 DZT .39_9658B DO

RS *[S186[04 09 VS .29340403 02 RN ,37608279 C6 VN o|0616594 01 RT .376_89T9 06 vT .106|6996 01

GED .251B6536 01 4LT .36976083 D6 LDS .36657571C3 RAS .13075309 03 RA_ .30053709 02 LOR *26587633 D3

UUT .3SODÙCOD 02 DT *10874023 C2 CR .12221892 C| SHA ,36909683 06 DES .18[B9294 02 DE_ ,74168533 O]

I09
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HEL|OCEETR[C EOUATDRIAL COORDINATES

x ._AkeqO54 Oe X o.tONCq18_ C_ Z -o4_3_R76_ 08 CX .24062807 02 DV .17240944 02 DZ .74385705 OZ

.lSlRBesB 09 LA -.IEl6Clll 02 LC .31009722 03 .30522142 OZ PTH .50_83682 O0 AZ ,7496701T 02
T N V

R .gEl?lD3Q OB YE -.10927293 C9 ZE -.6738813_ 08 ORE .22887135 02 DYE °16843337 02 OZE .73034_44 Ol

XT .96493834 OB YT -.IogoqI16 09 ZT ~.47339604 C8 DXT .22322563 02 OYT .|7625572 02 OZT *76966103 Ol

LTE -o181B5254 02 L0E .3|075300 03 LTT -.[8159655 C2 LOT .31089957 03 RST o15189214 0q VST *29465103 02

ERS .82529_g3 02 ESP *|3glBl|k OC SEP °97330771 02 ERR .[4528_46 03 ENP .36_0063[ 02 HER .415g0080 DO
MRS *]]123376 O] RSR .274535|2-]0 S_P .60786876 02 SEH .97737333 02 EVS .92[22090 O2 _SR .16075386 DO

RPR o47935001 04 SPN .01547967 C2

GEE o|005360# 03 GET .2733573# C3 SXR .|0999385 0_ OPT °_74637R7 02 SI_ .76_|88] 02 O| .]1668226 02

RER .372]3868 06 VEP .|2484208 0_ CPE .98491662 02 CPS .77087439 02 02 .98_]2970 0L 03 *39616385 01

SELENDCEhTR[C EQUATORIAL COORDINATES

X -.4779306| 0_ V *_2947533 03 Z -.16529606 03 CX .17402440 O[ DY -,38662794 O0 DZ -.2578397_ 00

R .479_C01 04 DEC -._76[4|9 0I RA .1760523_ C3 V .18007060 O] PTH -,76719273 02 RZ .14033068 03

R .47934998 04 LAX -.|86_0402 O] LON ,32135277 C3 VP .lTgBINBl O| RTP -*77074736 02 6ZP *11766555 03

LTS .94244913 00 LNS .27264208 03 LTE .50592504 01 LNE .354919]0 03

ALT o30505001 04 SH_ -.360586T3 04 ALP .29B13302 Ol DR -.17526367 OI DR .49646765-02 ASO .2121g905 02

HG_ o2_747000 03 SVL -._89185|| 01 HhG .1_150603 03 SZA .12606355 03

2 0AYS 2 HRS. 57 _[N* 50.724 SEE. 235666640027202134471652 J.D.= 2_38608.05959170 JULY 31,1964 13 25 48.724
TFL 2 DAYS 20 HRS. 35 _]N. _C.050 SEE.

GEOOEhTR|C EGUATOR_AL COORDINATES

• 3202_137 06 Y .I9772490 C6 Z ._062768t 05 ox o20229714 01 D_ .43_25336 00 OZ .280[027D DO
• 37641700 06 DEC *74626[_8 01 RA *30_73517 02 V .20876241 0| PTH *7187502A 02 A| *27199566 03

R .3_441700 06 EAT • T462_1[R C1 L_ =2397254_ 03 VE .2779L636 02 PT£ .40938[[30l AZE .2700467_ 03

XS -.96206472 08 YS °10925284 O_ ZS *47376826 08 DXS -.2280[651 02 DV_ -.16849780 02 DZS -.73062334 Ot

XR .3_|92653 06 YV .|87_9436 06 Z_ ._9143391 05 DXM -.56837352 DO OYN .780015|9 00 _ZM .39238635 DO

XT .3_192653 OE YT .|87_8434 06 ZT .49143391 05 DXT -.5683?352 O0 DYT .780015|9 O0 OZT *39238635 00

RS .[_|84_73 09 VS ._93_0_19 02 RR o_760]845 06 VM ,lO6|Rkkl 01 RT °3760]865 06 VT .|OkIBAk| 01

GED .75126876 O| ALT .36803926 OE LOS .3401224( 03 RRS .13077052 O_ HAM .3020217] 02 EON .2396_41| 03

D_T °35000000 02 DT ._99_9909 02 OR *19860367 Ol SHA .37L26505 06 DES .18]0080| 02 DEN .7509706] Ol

HEL|DCE_TRIE EQUATORIAL DDORDINRTE$

X .96526763 00 Y -.|0906512 09 Z -.4732819_ 08 DX .24904522 02 CV *17283033 02 02 .7586336| O]

R *]5]80966 09 EAT -.]013_4]4 02 LO_ ._]0;|540 03 v ,_|2_0054 02 PTH .]_94297 O| AZ .T474|ZAZ OZ
RE .96206472 08 YE -.|0925286 _ ZE -,4737682_ 08 ORE .22881651 02 DYE .16E49780 02 OZE .7_062334 OI

XT ,94520399 00 YT -o|0_06_86 0_ Z3 -,47327283 OB DXT .2231_277 02 DYT .17629795 02 OZT *76986190 01

LTE -.lB[80RO| 02 L_E .3ICTTCS_ 03 LTT -.18155|66 02 LOT .3109160_ 0_ RST .15189032 Oq VST *2946117_ O_
EPS .8242_257 02 ESP .|3_023| OC SEP .97439E92 D2 EPN *15727330 03 E_R .22624523 02 MEP .1011127_ O0

NRS .1_247405 O] RSP .27453512-18 SMP °67525337 02 SER ._7509211 02 ER$ *8235016_ 02 ESM *lA05TRqE 00
RPN .17356000 04 SpN ,B1444206 aZ

GEE .10051381 03 GET °26267396 03 SlP .2_980_7_ 02 DPT ,|01552_| O_ S]_ .|_050_30 02 D| .|16064[_ 04

REP °3766[T00 06 ¥EP .2007_241 C] CPE =98443461 02 CPS .T7089279 02 02 °15031028 C3 O_ .|794147_ 05

SELENOCEkTR[C EOUATORIAL COORDINATES

X -.|6351617 O_ Y -.26_43_36 03 Z -.51570_76 03 DX .25912_49 01 DY -._46761R_ O0 DZ -.11228365 O0

R .17356000 OA DEC -.|720568_ 02 RA .|09_5_99 03 V .26|67540 0l PTH -.64|087|3 02 AZ .|38D7634 03

R .17355998 OA LAT -.|O70L742 C2 LO_ o3393313N 03 YP .261_0370 D| PTR -.64|9079R 02 AZR .|1409059 03

LTS .96200089 O0 LNS .272423|0 C3 LTE .58_50103 CL LNE .35482_39 03

ALT .60000610 00 SHR -.16037708 04 ALP ,51316_63 O[ DR -.23540_52 O| DR .37721088-0L ASD .084_3376 OZ

H_E .2775T974 O3 SVL -.[6444134 02 H_G =1|348877 0] SIR .68779927 O2

SELENOCENTRIC CCN|C

EPOCH OF PERTCENTER PA$S_EE 235666_402462022326_1252 J.D.= 2430600.06&21769 JULY 3|11964 |3 35 2[,200

S_ -.40924673 04 ECE ,|09362_2 0| 8 .LRZ|q260 0_ SLR .E0222497 03 APO .00000000 O0 ROA ._03]7434 03
VH .10945||1 O| C3 *||_7_546 C[ E| .|9g31_43 C4 TFR -,57248503 03 TF .51123l|2 C2 LTF .5|030153 02

TA -.1|_45509 03 _TA .]56]|078 03 EA -.4_AROIOb 02 _A -.0772_788 O| D_J -.2|6900|8 O| TFI .5096AD89 02

ZAE o|3175636 O3 ZRP ,|4584314 C3 ZAC .93425549 C2 DEF .]3223756 O3 IR .4168626A 04 GP .78476824 00
OR| .75797A24 01 OY -.629|3155 C| DR2 -.12813277 02

ALL VECTORS RE_ERENCEC TO E_RT_ E_UATOR RLR_E

-.1635]617 04 V -.269_3036 03 Z -,515705Te 03 DX .259]24_ Dt DV -._4676]R4 O0 O| -.|1228365 O0
IN .5035_802 02 LRR ,3544L_9 C3 ARF ._215206 03 RX .326760|9 O0 _Y -.623305_8 O0 RZ -.7|063144 O0

WX -°74_|7743-01 NY o.766_[303 CD _Z ,637_6332 00 RX .74781_83 OD RY -.466_9898 O0 PZ -.47_48803 O0

QX .65N66600 O0 _V .64|ERCTO O0 _t .60RC7719 CD RR -.|7986102 O0 RY o66846439-0[ R2 -o98257509 OD

BX -.30044386 O0 BY -.392684?8 00 BZ -.7_730663 CO TX -.25204_9T O0 TY -,9677]422 O0 TZ .00000000 O0

SX! ._5085266 00 $¥1 -.24765E23 C0 SZ! -.t8506|71 CO DR| -.107||]77 02 RA[ .34540115 03

$X0 -.4|673|25 O0 SYC .60527_86 CC SZC °6782|187 00 DRO .4_704068 O_ RAO .12A54716 03

ETE .20031439 03 _TS .166|9735 02 ETC .30470556 03

BTQ ,[1764413 04 _R¢ .|3780_56 04 E .|011_26E 04 THA ,4951293L 02

ALL vECTORS RE_RENCEC TO ORBIT PLANE OF TARGET
X .|5203_33 04 T .64237_q0 C3 Z -.5134950| 03 OX -.26025240 OL EY °46405144-0| 0Z .26R5458R 00

_NC o2E507792 02 LA_ ,|68028_4 03 APF .33776319 03 RX -.23128[||-02 _Y -°79548254 O0 _Z .42A50940 00

WX .99000716-01 _Y ._6609763 OC kZ .07875220 00 PX -.8365L551 O0 PY .5L73|867 00 PZ -.1R061887 O0

QX -.53892_44 O0 _Y -.71T20S43 00 _Z .4417020| 00 RX -.13465834-01 RY ,25021_07-02 RZ -.999906|q 00

8X ,15412903 O0 OV .86523014 CC B2 -o6770R170 O0 TX .]R269050 00 TY .9831704R O0 TZ .00000000 O0

SXl -.9_307026 O0 SY| °18267336 00 SZ[ .|36_A337-01 CA! .78476568 O0 RA! .1694734R 03

$X0 *566719|3 00 SYC -.76338529 00 SZC .34400732 O0 ORO .2012|210 O2 HAD .3O56O937 03

ETE .L6320_9| 03 ETS .325|0480 03 ETC .26136E55 03

BTo o|5923R42 04 ERE .06451820 C3 0 .[Rl|q27E C4 THA .2R497891 O2

ALL VEOTORS REFERENCE_ T0 TRUE LUNAR EQU. PLANE

• 15956483 04 _ -.60[_6627 03 Z -°32229479 03 OR -.|8013893 O| OY =18106166 01 DZ -.33690046-01
_N .26870079 02 LAb o|3743128 03 4PF .32371401 03 PX ,39576458-0| RY -.749564[5 O0 _Z ,26613307 OO

_X .30574512 00 _Y .33286006 00 k| .8_203367 00 PX -*_3652238 DO PV °93608262 00 PZ -.26748232 DO

_X -.q_22673_ O0 QY -.129_0450 CC _Z .3643200_ CO RX .57520670-0| RY -.78_]7226-01 RZ -.99527553 OD

BX .767553|5 00 OY .49629825 CC 0Z -.4414[762 CO TX *80561]66 O0 TY .59264396 00 TZ .00DOOOOC O0

SR| -.58964490 O0 5Y| ._0180559 OC $ZI -.97090483-0| 0_1 -.557|6532 O| RAI °[2633063 03

SXO -.15709_06 O0 SY_ -.906420_5 00 SZG *39207_|8 O0 OAO .2_083622 02 RAO *26016727 C3

ETE .1|251584 O0 ETS .|0146q12 03 ETC o255[330q C3
BIT *1623R736 04 OAT *$0363342 03 0 .]01192R5 C_ 7H_ .2632022_ 02

222462325462 220750470503 215753220?02 201560037435 200757472|_4 177635676652

640702910 2758000 00CO00000OO0
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APPENDIX D

Tables related to trajectory printout

Table D-1. Ranger VII trajectory key

COLUMN
1 2 3 4 5 6

ROW

CROUP A

GROUP B

1 GME J

2 G A

3 GMM GMS

4 EGM MGM

5 ARA GB

INJECTION CONDITIONS

6 GEOCENTRIC XO

7 CARTESIAN

TIME PAST INJECTION

GEOCENTRIC

8 X Y

9 R DEC

I O R LAT

11 XS YS

GROUPC 12 XM YM

13 XT YT

14 RS VS

15 GED ALT

16 DUT DT

EPOCH PERICENTER PASSAGE

17 SMA ECC

GROUPD 18 VH C3

19 TA MTA

GROUP E

GROUP F

20 X Y

21 INC LAN

22 WX WY

23 QX QY

24 BX BY

25 DAP RAP

26 BTQ BRQ

HELIOCENTRIC

27 X Y

28 R LAT

29 XE YE

30 XT YT

31 LTE LO E

32 EPS ESP

33 MPS MSP

34 EPT ETP

35 SET STE

36 GCE GCT

37 REP VEP

H D RE REM

B C OME AU

GMV GMA GMB GMJ

JA RA

MAS SC

TARGET JULIAN DATE MONTH, DAY, YEAR hr, mln, sec

YO ZO DXO DYO DZO

TO GHA GHO

JULIAN DATE MONTH, DAY, YEAR hr, mln, sec

EQUATORIAL COORDINATES

Z DX DY DZ

RA V PTH AZ

LON VE PTE AZE

ZS DXS DYS DZS

ZM DXM DYM DZM

ZT DXT DYT DZT

RM VM RT VT

LOS RAS RAM LOM

DR SHA DES DEM

GEOCENTRIC CONIC

JULIAN DATE MONTH, DAY, YEAR hr, min, sec

B SLR APO RCA

C1 TFP TF PER

EA MA C3J TFI

ALL VECTORS REFERENCED TO EARTH EQUATOR PLANE

Z DX DY DZ

APF MX MY MZ

WZ PX PY PZ

QZ RX RY RZ

BZ TX TY TZ

B THA

EQUATORIAL COORDINATES

Z DX DY DZ

LON V PTH AZ

ZE DXE DYE DZE

ZT DXT DYT DZT

LTT LOT RST VST

SEP EPM EMP MEP

SMP SEM EMS ESM

TEP TPS TSP STP

EST RPM RPT SPN

SIP CPT SIN DI

CPE CPS D2 D3
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Table D-1. Ranger VII trajectory key (Cant'd}

COLUMN
1 2 3 4 5 6

ROW

GROUP G

SELENOCENTRIC EQUATORIAL COORDINATES

38 X Y Z DX DY DZ

39 R DEC RA V PTH AZ

40 R LAT LON VP PTP AZP

41 LTS LNS LTE LNE

42 ALT SHA ALP DR DP ASD

43 HGE SVL HNG S1A

SELENOCENTRIC CONIC

EPOCH OF PERICENTER PASSAGE JULIAN DATE MONTH, DAY, YEAR hr, min, sec

44 SMA ECC APO RCA

45 VH C3 TF LTF

GROUP H 46 TA MTA C3J TFI

47 ZAE ZAP IR GP

48 OPI OY

B SLR

CI TFP

EA MA

ZAC DEF

OP2

ALL VECTORS REFERENCED TO PRINCIPAL PLANE

49 X Y Z DX DY

50 INC LAN APF MX MY

51 WX WY WZ PX PY

52 QX QY QZ RX RY

GROUP I 53 BX BY BZ TX TY

54 SXI SYI SZI DAI RAI

55 SXO SYO SZO DAO RAO

56 ET E ETS ETC

57 BT -- BR -- B THA

GROUP J 58 XOCTAL YOCTAL ZOCTAL )(OCTAL _'OCTAL "_OCTAL

59 YYMMDDDHH TTSSSSS SOCTAL

DZ

MZ

PZ

RZ

TZ
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Table D-2. Ranger VII trajectory key definitions

Group A

Row i

Row 2

Row 3

Row 4

GME

RE

REM

G

OME

AU

GMM

GMS

GMV

GMA

GMB

GMJ

EGM

MGM

JA

RA

Universal gravitational constant times the

mass of Earth, km3/sec =

Coefflc_ent of the second harmonic in the

Earth's potential function

Coefficient of the third harmonic in the Earth's

potential function

Coefficient of the fourth harmonic in the

Earth's potential function

Earth radius used in the potential function, km

Conversion factor for converting lunar

ephemerides into km

Universal constant of gravitation, km3/kg sec 2

Moments of inertia about principal axis for

the Moon, kg km 2

Sidereal rotation rate of the Earth, deg/sec

Astronomical unit, km

Universal gravitational constant times the

mass of Moon, km3/sec:

Universal gravitational constant times the

mass of Sun, km3/sec _

Universal gravitational constant times the

mass of Venus, km3/sec =

Universal gravitational constant times the

mass of Mars, km3/sec 2

Universal gravitational constant times the

mass of Earth-Moon, kmS/sec _

Universal gravitational constant times the

mass of Jupiter, km3/sec _

Universal gravitational constant times the

mass of Earth used for scaling ephemeris,

km_/sec 2'

Universal gravitational constant times the

mass of Moon used for scaling ephemeris,

km3/sec 1

Coefficient of second harmonic in Mars

potential function

Mars radius used in the potential function

Row 5

Group B

Row 6

Row 7

Group C

Row 8

Row 9

ARA

GB

MAS

SC

x°lYO

zo)
DXOI
DYO •

DZ0 I

TO

GHA

GHO

Y_

Z)

DX p

DY.

DZ b

R

DEC

RA

V

PTH

AZ

Frontal area of spacecraft, m_

Multiple of % of reflected radiant energy

Mass of spacecraft, kg

Solar radiation constant (kg-km/sec _) 10 J

Injection conditions are vernal equinox Car-

tesian coordinates in a geocentric equa-

torial system. The principal direction X is

the vernal equinox direction of date, and

the principal plane XY is the equatorial

plane of date. Z is along the direction of

the Earth's spin axis of date.

Cartesian components of the probe radius

vector, km

Cartesian components of the probe space-

fixed velocity vector, km/sec

Time of injection in seconds past midnight of

day before launch, sec

HA of Greenwich at iniection epoch, deg

HA of Greenwich at midnight of day before

launch, deg

Inertia/ position and velocity of the probe,

Sun, Moon and target body in a geocentric

equatorial system. The principal direction X

is the vernal equinox direction of date, and

the principal plane XY is the equatorial

plane of date. Z is along the direction of

the Earth's spin axis of date. Miscellaneous

parameters are also included.

Cartesian components of the probe radius

vector, km

Cartesian components of the probe space-

fixed velocity vector, km/sec

Probe radius distance, km

Probe declination angle, deg

Probe right-ascension angle, deg

Probe space-fixed velocity, km/sec

Pitch angle of the probe space-fixed velocity

vector with respect to the local horizontal,

deg

Azimuth angle of the probe space-flxed veloc-

ity vector measured East of true North, deg
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Table D-2. Ranger VII trajectory key definitions .(Cant'all

Row 10" R

Row 1 1

Row 1 2

Row 13

Row 14

Row 15

LAT

LON

VE

PTE

AZE

xs i

YS.

ZS i,

DXS

DYS _.

DZS }

XM I

YM

ZM I

DXM

DYM _.

DZM }

YT

ZT

DXT 1
DYT

DZT

RS

VS

RM

VM

RT

VT

GED

ALT

LOS

RAS

RAM

LOM

Probe radius distance, km

Probe geocentric latitude, deg

Probe East longitude, deg

Probe Earth-fixed velocity, km/sec

Pitch angle of the probe Earth-flxed velocity

vector with respect to the local horizontal,

deg

Azimuth angle of the probe Earth-flxed veloc-

ity vector measured East of true North, deg

Cartesian components of the Sun radius vector,

km

Caries/an components of the Sun space-flxed

velocity vector, km/sec

Cartesian components of the Moon radius

vector, km

Cartesian components of the Moon space-

fixed velocity vector, km/sec

Cartesian components of the target radius

vector, km

Cartesian components of the target space-fixed

velocity vector, km/sec

Sun radius d_stance, km

Sun space-fixed velocity, km/sec

Moon radius distance, km

Moon space-fixed velocity, km/sec

Target radius d_stance, km

Target space-flxed velocity, km/sec

Geodetic latitude of the probe, deg

Altitude of the probe above the Earth's surface,

km

East longitude of the Sun in coordinate system

defined in Row 10, deg

Right ascension of the Sun, deg

Right ascen#on of the Moon, deg

East Iong]tu_de of the Moon in coordinate

system defined in Row 1 O, deg

Row 16 DUT

DT

DR

SHA

DES

DEM

Ephemeris time minus Universal Time, sec

Adams-Moulton step size, sec

Radial velocity of probe, km/sec

Sun shadow parameter, km

Declination of the Sun, deg

Declination of the Moon, deg

Group D General characteristics of the geocentric conic

Row 17

Row 1 8

Row 19

Group E

Row 20

SMA

ECC

B

SLR

APO

RCA

VH

C3

C1

TFP

TF

PER

TA

MTA

EA

MA

C3J

TFI

X I

Y

Z b

DX

DY

DZ t

INC

LAN

APE

Row 21

Semimaior axis, km

Eccentricity

Magnitude of the impact parameter,** km

Semilotus rectum, km

Apogee distance, km

Magnitude of the closest approach vector, km

Hyperbolic excess speed, km/sec

Twice the energy (vis viva energy integral,

km:/sec _')

Angular momentum, km2/sec

Time from pericenter passage, sec

Time from iniectlon to pericenter passage, hr

Period, min

True anomaly, deg

Maximum true anomaly, deg

Eccentric anomaly, deg

Mean anomaly, deg

Earth-Moon Jacobi constant, km2/sec 2

Time from injection, hr

Characteristics of the Earth conic in the geo-

centric equatorial system described under

Group B

Cartesian components of the probe radius

vector, km

Cartesian components of the probe space-fixed

velocity vector, km/sec

Inclination of the orbit plane to the equatorial

plane, deg

Longitude of the ascending node, deg

Argument of pericenter, deg

*These are Earth-fixed spherical coordinates in a geocentric equatorial system. The principal direction X is directed toward Greenwich and is the intersection or the

meridian plane of Greenwich with the equatorial plane. The principal plane Is the Earth's geometrical equatorial plane. X, Y, Z is along the direction of the

Earth's geometrical North direction.

"*See Appendix A,
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Table D-2. Ranger VII trajectory key definitions (Cant'd)

Row 21 MX P

(Cant'd) MY •

MZ I

Row 22 WX

WY

WZ

x1PY

Pz

Row 23 QX I

QY

QZ ',

RX

RY I

RZ q

Row 24 BX

BY

BZ

Tx1TY

TZ

Row 25 DAP

RAP

Row 26 BTQ

BRQ

B

THA

Group F

Components of a unit vector which lies in the Raw 27 X )

orbit plane and is normal to the radius y

vector R Z

IIR DyDXI
M-- w ×

DZ

Components of o unit vector normal to the conic Row 28 R

R X V LAT
w -- LON

IR×V[ g

PTH

Components of a unit vector in the direction of

perigee

Components of a unit vector perpendicular to

the perigee direction, vector P, and being

in the orbit plane (_) -- W _ P

Components of the unit vector R**

Components of the impact parameter B,* * km

Components of the unit vector T**

Declination of the asymptote, deg

Right ascension of the asymptote, deg

Proiection of the impact parameters B * * upon

the vector T, km

Projection of the impact parameters B * * upon

the vector R, km

The magnitude of the impact parameter,' * km

Angle between the parameter B** and the

vector T measured clockwise from T, deg

Inertial position and velocity of the probe,

Sun, Moon, and target body in a heliocen-

tric equatorial system. The principal direc-

tion X is the vernal equinox direction of

date and the principal plane XYis the equa-

torial plane of date. Z is along the direc-

tion of the Earth's spin axis of date. Mis-

cellaneous parameters are also included.

**See Appendix A,

Row 29

Row 30

Row 31

Row 32

Row 33

Row 34

AZ

XE

YE

ZE

DXE

DYE

DZE

XT

YT

ZT

DXT

DYT

DZT

LTE

LOE

LTT

LOT

RST

VST

EPS

ESP

SEP

EPM

EMP

MEP

MPS

MSP

SMP

SEM

EMS

ESM

EPT

ETP

TEP

TPS

TSP

STP

Cartesian components of the probe radius

vector, km

Cartesian components of the probe space-flxed

velocity vector, km/sec

Sun-probe radius distance, km

Probe celestial declination, deg

Probe celestial right ascension, deg

Probe space-flxed velocity, km/sec

Pitch angle of the probe space-flxed velocity

vector with respect 1o the local horizontal, de_

Azimuth angle of the probe space-fixed veloc-

ity vector measured East of true North, deg

Cartesian components of the Earth radius

vector, km

Cartesian components of the Earth space-flxed

velocity vector, km/sec

Cartesian components of the target radius

vector, km

Cartesian components of the target space-flxed

velocity vector, km/sec

Celestial latitude of the Earth, deg

Celestial longitude of the Earth, deg

Celestial latitude of the target, deg

Celestial longitude of the target, deg

Sun-target range, km

Sun-target velocity, km/sec

Earth-probe--Sun angle, deg

Earth-Sun-probe angle, deg

Sun-Earth-probe angle, deg

Earth--probe-Moan angle, deg

Earth-Moon-probe angle, deg

Moon-Earth-probe angle, deg

Moon-probe-Sun angle, deg

Moon-Sun-probe angle, deg

Sun-Moon-probe angle, deg

Sun-Earth-Moon angle, deg

Earth-Moon-Sun angle, deg

Earth-Sun-Moon angle, deg

Earth-probe-target angle, deg

Earth-target-probe angle, deg

Target-Earth-probe angle, deg

Target-probe-Sun angle, deg

Target-Sun-probe angle, deg

Sun-target-probe angle, deg
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Table D-2. Ranger VII trajectory key definitions (Cant'd)

Row 35

Row 36

Row 37

Group G

Row 38,

39

Row 40,

41,

42

Row 38

Row 39

SET

STE

EST

RPM

RPT

SPN

GCE

GCT

SIP

CPT

SIN

D1

REP

VEP

CPE

CPS

D2

D3

X

Y

Z

DX

DY

DZ

R

DEC

RA

V

Sun-Earth-target angle, deg

Sun-target-Earth angle, deg

Earth-Sun-target angle, deg

Moon-probe radius distance, km

Target-probe radius distance, km

Sun-probe-near llmb of Earth angle, deg

Clock angle of Earth, deg

Clock angle of target, deg

Sun-probe-near limb of target angle, deg

Canapus-probe-near llmb of target angle, deg

Conopus-probe-near llmb of target angle, deg

Radius of a circle (target) used in construction

of visible planet, cm

Earth-probe distance, km

Velocity of the probe with respect to Earth,

km/sec

Conopus-probe-Earth angle, deg

Canopus-probe-Sun angle, deg

Semiminor axis of ellipse used in construction

of vls[ble planet, cm

Distance from intersection of elllpse with circle

to the diameter (of the circle) that is

perpendicular to D1, in construction of

visible planet, cm

Inertial position of probe in a selenocentrlc

equatorial system. The principal direction

X is the vernal equinox direction of date

and the principal plane XY is the geocentric

equatorial plane of date. Z is along the

dlrect|on Of the Earth's spin axis of date.

Selenocentric-fixed spherical coordinates of

the probe, Sun, and Earth in o selenocentrlc

equatorial system. The prlncipal direction X

is in the direction of the mean Moon-Earth

llne. The principal plane XY is the mean

selenocentrlc equatorial plane. Z is along

the d_recHon of the Moon's mean spin axis.

Miscellaneous parameters are also included.

Cartesian components of the probe radius

vector, km

Cartesian components of the probe velocity

vector, km/sec

Probe radius distance, km

Probe declination angle, deg

Probe rlght-ascenslon angle, deg

Probe space-fixed velocity, km/sec

"tSame coordinate system as defined under Group B except centered at the probe.
7'

Row 39 PTH

(Cant'd)

AZ

I' Row 40

Row 4.1

Raw 42

Row 43

Group H

R

LAT

LON

VP

PTP

AZP

LTS

LNS

LTE

LNE

ALT

SHA

ALP

DR

DP

ASD

HGE

SVL

HNG

SIA

Pitch angle of the probe space-flxed velocity

vector with respect to the local horizontal, de

Azimuth angle of the probe space-fixed veloc-

ity vector measured East of true North, deg

Probe radius distance, km

Probe selenocentric latitude, deg

Probe selenocentrlc East longitude, deg

Probe selenocentric-flxed velocity, km/sec

Pitch angle of the probe selenocentrlc-fixed

velocity vector with respect to the local

horizontal, deg

Azimuth angle of the probe selenocentrlc

fixed velocity vector measured East of the

Moon's mean spin axis, deg

Selenocentric latitude of the Sun, deg

Selenocentrlc longitude of the Sun, deg

Selenocentric latitude of the Earth, deg

Selenocentrlc longitude of the Earth, deg

Altitude of the probe above the Moon's

surface, km

Sun shadow parameter, km

Illuminated crescent orlentaHon vlewlng

angle, deg

First time derivative of the probe radius

distance, km/sec

First time derivative of the probe radius

direction, deg/sec

Angular semldiameter of Moon as seen from

the probe, deg

Right ascension of Earth in probe coordinate

syste m,t deg

Declination of the Moon in probe coordinate

system,t deg

Right ascension of the Moon in probe coordi-

nate system,t deg

Earth-probe--Moon angle minus ASD, deg

Characteristics of the selenocentrlc conic in the

geocentric equatorial system described un-

der Group B, except centered at the Moon.
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Table D-2. Ranger VII trajectory key definitions (Cant'd)

Row 44

Row 45

Row 46

Row 47

Row 48

Group I

Row 49

SMA

ECC

B

SLR

APO

RCA

VH

C3

C1

TFP

TF

LTF

TA

MTA

EA

MA

C3J

TFI

ZAE

ZAP

ZAC

DEF

IR

GP

OP1

OY

OP2

Y

Z

°x1DY

DZ

Semimajor axis, km

Eccentricity

The magnitude of the impact parameter,** km

Semilatus rectum, km

Apogee distance, km

Magnitude of the closest approach vector, km

Hyperbolic excess speed, km/sec

Twice the energy (vis viva energy integral,

km2/sec 2}

Angular momentum, km2/sec

Time from pericenter passage, sec

Time from injection to per[center passage, hr

Linearized tlme-of-fllght, hr

True anomaly, deg

Maximum true anomaly, deg

Eccentric anomaly, deg

Mean anomaly, deg

Earth-Moon Jacobi constant, km2/sec 2

Time from iniectlon , hr

Angle between the incoming asymptote and

the Moon-Earth vector, deg

Angle between the incoming asymptote and

the Moon-Sun vector, deg

Angle between the incoming asymptote and

the Moon-Canopus vector, deg

Angle between the incoming and outgoing

a'symptoles, deg

Maximum B vector magnitude for lunar im-

pact, km

Angle between the incoming asymptote and

its projection on the lunar orbital plane.

Spacecraft nominal terminal maneuver first

pitch turn, deg

Spacecraft nominal terminal maneuver yaw

turn, deg

Spacecraft nominal terminal maneuver second

pitch turn, deg

Characteristics of the selenocentric conic in

the specified "principal plane" coordinate

system

Cartesian components of the probe radius

vector, km

Cartesian components of the probe space-

fixed velocity vector, km/sec

**See Appendix A,

Row 50 INC

Row 51

Row 52

Row 53

Row 54

Row 55

Row 56

LAN

APF

MX

MY

MZ

wxIWY

WZ

PxfPY

PZ

QX P

QY

QZ ,

RX

RY .
q

RZ

BxlBY

BZ

*xf"W

TZ

5Xl

SYI

SZl

DAI

RAI

SXO

SYO .

SZO q

DAO

RAO

ETE

ETS

ETC

Inclination of the orbit plane to the equatorial

plane, deg

Longitude of the ascending node, deg

Argument of pericenter, deg

Components of a unit vector which lies in the

orbit plane and is normal to the radius

vector R

M _ W × .___R
IRI

,,r

Components of a unit vector normal to the

conic

R_V
W-

IR×vl

Components of a unit vector in the direction

of perigee

Components of a unit vector perpendicular to

the perigee direction, vector P, and being

in the orbit plane Q ---- W X P

Components of the unit vector R**

Components of the impact parameter B,** km

Components of the unit vector T**

Components of the unit vector Sl* * along the

I direction of the incoming asymptote

Declination of the outgoing asymptote, ° * deg

Right ascension of the incoming asymptote,* *

deg

Components of the unit vector So* * along the

direction of the outgoing asymptote

Declination of the outgoing asymptote,* * deg

Right ascension of the outgoing asymptote,* *

deg

Angle between the I' vector and the projection

of the Moon-Earth vector on the R-T

plane, deg

Angle between the T vector and the projection

of the Moon-Sun vector on the R-T plane,

deg

Angle between the T vector and the projection

of the Moon-Canapus vector on the R-T

plane, deg

117



JPL TECHNICAL REPORTNO. 32-694

TableD-2.Ranger VII trajectory key definitions (Cant'd)

Row 57 BTtt

Group J

Row 58

BRtt

THA

XOCTAL I
YOCTAL

ZOCTAL 1

)(OCTAL

'_OCTAL I

7"OCTAL I

Projection of the impact parameter B'" upon

the vector T, km

Projection of the impact parameter B** upon

the vector R, km

The magnitude of the impact parameter,*"

km

Angle between the parameter B and the vector

T, measured clockwise from T, deg

Cartesian coordinates and epoch of iniectlon

conditions in the geocentric equatorial sys-

tem described under Group g.

Cartsian components of the probe radius vec-

tor at iniectlon in octal representation, km

Cartesian components of the probe space-

fixed velocity vector at injection in octal

representation, kin/see

**See Appendix A,

Row 59

YY

MM

DDD

HH

TT

SSSSS

SOCTAL

Epoch of injection

Years past 1900

Month

Day of month

Hours

Minutes

Milliseconds

Seconds in octal representation, GMT

Time past midnight on day (DD), month (MM),

and year (YY -}- 1900) at which the injection

epoch occurs is the time determined by the

sum of HH, TT, SSSSS and SOCTAL.

ttprlnclpal planes: Q Earth equatorial plane

C Ecliptic plane

O Lunar orbital plane

T True lunar equator.

Table D-3. Ranger VII trajectory constants and conversion factors

Constants Conversion factors

OMv,..,_

GMe*

GMe__

GM¢" "

GM.T,.I.it_,

M_,,/Mv...u_

Ms,.,/M'_:_r lh ._roo.

M_.JMJ.I,_ t _r

Equatorial radius of Earth

1 AU

EllipHclty of Earth

Conversion from feet to meters

Atmospheric model

Sidereal rotation rate of Earth

Universal constant of gravitation

Speed of light

Mean Moon radius

1.32715445 X 10 _ km_/sec _

3.247695 X 10 skm3/sec =

3.986032 X 105kms/sec _

4.03503 X 10 skm_/sec 2

4.900759 X 103 km=/sec 2

4.297780 X 10 _ kmS/sec 2

1.267106 X 10 _ km3/sec 2

408645

332951.3

81,335

328908

3,088,000

1047.39

6378.3t49 km

1.495990 X 10 _km

1/298.3

0.3048

1959 ARDC

4.1780742 X 10-_deg/sec

6.671 X 10 -_km_/kgsec _

2.997925 X 10 skin/see

1738.09 km

Constants Conversion factors

Moon moments of inertia about A _ 0.88746 X 10 "_gkg km:

principal axis B _ 0.88764 X 10 'okg km =

C _- 0.88801 X 10 "_gkg km =

Lunar and solar ephemerides The Moon and Sun positions are

obtained from the joint JPL-STL

ephemerldes. For purposes of

converting into kilometers, the

conversion factors are:

1 AU z 1.495990 X 10 _ km

1 e,r. _ 6378.3149

Geometrical Earth model, used in Clarke spheroid of 1866

locating tracking and launch- a -- 6378.2064 km

ing facilities upon the Earth b ---- 6356.5838 km

e_ -- 0.006768657997291

Earth potential function:

(R, _) ---_--L 1 ÷ T_.(1 - 3 sin_ _) + _- -_ (3 - 5 sln_ _) (sln _;

-I-'_" _'T (3- 30 sin= _ -I- 35 sln_ _)

where

R _ geocentric distance

_b _ geocentric latitude

J _- 1.62345 X 10 -_

H _ --0.575 )< 10 -_

D _ 0.7875 X 10 -s

*3.9860005 X 10= km_/se c_ was used for the premidcourse orbit,

**4,9007604 X 10: km_/se c_was used for the premldcourse orbit.
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APPENDIX E

Ranger VII premaneuver ODP printout

PAGE HEACING [23

IRA7 PRE N/C g[TH POST DRTA AS APRIORI 17 NOV}

EPCCH "1-01

640702Rt7,1_56C0_

P R C B E- _ |-T-_ _ N_A_ L-O_TT_ _POC H_ ---- --702

XI-.48336203FA,Y=-.42062278EA,Z=-.X4613927E4

OT_ER PARAMETER VALUES [03

KE=.3986CI28E6_RE=.63TB3|73EAtGBMOON=,38g|7128EO

KN=.49026712F_tRI(II=.63757069E4,LO(]}I.277053RRE2

RI|4)=.A3725939E_ILAIkI=-.3121I947E2,tO[AI=,I3688761E3

ARN_ON=3.SATIN_NC[N=_TA,|
RSTGP=1735.A

_$TIPATF_THE_PA_AMTT_
XtYmZ,CX_DYeDZ_KE_RE_G_KMeR]tL),LG(1)

CGVAR]ANCE MATR|X OF ESTZMATED PARAMETERS

R0] _46TQ5720G020|TS_]6X206/8 6347430444S460X467110646/8 S
6345_6647X7_6_|567325322/8 22Z67416743_L6734GXSOA44/8 $

Z2265367X25316?61_4?_012_8 22]_66_X326_[666772_51124/8
20667323IC4_ 15323301345_78 -- X7_ 6"--3-1--_ 73 X5 5"[ _2_57 Z01 ] 46 C 78

57365267466t_5676702_6/8 20ZA_665647414773tT16656/8 $

fOk

I]O

400_¢OOCCCOCADOCO_O0000C/8

5T]5_74666_655771[354(8

170_O_30|363]35G37772532/8

1667]I676|6713[_7_436500/8

4000OOOCCO¢04COOCCOOOOCO/8 $

561_7_$27__6/8

XEA536073330L61112712336/8 $

171435_3764_t36_55704326/8 $
5754465_0556542712757472/8 t714227752761361_6060132/8 S

Z3_S6462616T20_SX6676Z/8 62ZTS_T47[|6567623377424/8

622756ZA_3565674_OOZ43_678 6Z_5570064_456673_333_64_8

6C666I]6_T06553763651712/8 5754_]7334335_2G3766350478

]71425363505136_57[56676/8 6016361716575463_3646554/8

O00000000COOCOOOGOGOOCOC/8 _O_O_O000OOG_OOCOOO/8

17Z4564056601376_42_SSk_/8.___54T4337541Z735604_Q._8
57056]04234253573006255k/8 572532573521537]57337322/8

5634ZOO2677353035233076A/R _7_6_7_2_344535775_T7_0_/_ $
[75506026200]42_122C5702/8 570637k[5[C653505727]SIk/8

23376517X630200630374632/8 62251422624ISATXC756T_50/B

_Z_k]_lG._T_6_6_gLT4_T616_._ 6Z_Z]_ZOJZSX5652366TZLXOI6 $

6066332]XC6655315207TEXC/B 5TAA_32666275_[666343612/B

___LT L_L_3b 7 _!7_ _ _ Z TJ%L_L(L-- _ L£L7 _1Z2 _5 _6_ 51 Z _ 361_ / 8 L

40OCOCOCOCOO_GOCCOOCOOOC/B AgOOOOOOOCCCACCCOGOGOO_OIB

56772223730253402_230716/B 572_036635_45_76D6623IAO/B

L7462606TCA_lAX467322C06/8 57040TA213CZ535574062OOA/B

RO4 22267_]67'_,J_._466/B AZZTS_6762,_77§22/fi _i

6ZZSLAZZ62A]SAT|OT567466/B 2_070||_21[TI556]_Z40612/E

_[_._]6T_44£P5526550372/6 2075_O_P1760_54270236T66/_ •

17_675TO6373[_[3]]_73152/B [A36_OSI6626_30626_ZT&ZA/8

___ . 56_5_12_Q3175261655T_66_/B £70_2_|025_13566307_570_

O00000000COOCOOCOCOCO00C/B O0000_O_OO00000OGOCGGOOOI8

-- _6_5_Y_151_.3_37J_l_L_TT_z_b3307251_OZ2b_&T16_fi_J
L56667156C00123515376776/8 162553044IXTlZTAT2732002/8 $

_L_Jjbg_67]U73_/ZZSTS_/B. I_Z_ZT]_623126641166_/L

5634417225T0530776256006/8 157415433[2612437677350018

___._ 2.2._A_1253167_L§_TSOl_dB____. _22"L562_23§_567._3GQ2_344/L_L

622514155607567650_745021B 2[0666[67446155626550376/B

2[0672361062[557706460361B ZO7473146323154476654_62/8 $

17453765_20C141710137C6C78 16_T5752504012637074222078 $

_6_667_2Q7122_PIt67_S_/L _.67_1602_47413473G_5_612/_. S

400000000CO0_OOCOOOCOOOG/8 _OOOO_O000COkO000000000018

___ 56076_310503525C6TOT2QOO/B _Z47Z62230351_OO_I73332/8 $

1564371C5607123266665504/8 561466342344526032251350/8

551_442643_J]lOSOT66/8 15662541_7.123730574702/8 $

563462757GT75305632SO564/B ]564376]2363]_3232415524/8

620736203251565Z36672116/8 20750065176015427C2367T2/8

173SO131;3TI1AOISZ224GO0/8 163404622464130253313kT6/8

557_0517LT_7_Z_T_Z_6J_ .... 16_T_3_7_L_ZL_322_2._71_L8

O00000CO900CCOOCCOOOGOOCI8 O0000OO00OOOO00CO00OO00018 $

__ 16D56136_G311ZSI3;675504/B _ 5514271fi6121516136502014LR_

1547740X3037_Z124611075C/8 162620610272]ZT760516552/8

__ _ 153_lD31Z7611206644_Tz_52/L_. 455652163337122Q_261T62Z_ $ .......................

56G_745C342k52543]A25162/8 ]5562023150ZI22430G65510/8 $

ROT 2Q66T323_LZ_l._32.33_I.36SbJ____ _66_11ZX_70EzSS3_63_5171_I_L

6_6_332_|C6655315207T010/8 1746757063731k13t|_73|SA/8 _
__ l_65_5_ZQOI_lTl_I3704Z/_ 173_013_3_1401_2224002/_

2074617707301540721C0016/8 17445556613214164016A72018 $

r 5665T72G_6_533C3_51117_/¢ .. 20_473755_6614T56375ZG_4_. _ _

COOGOOOCOOOCCOOOOOOCOOOG/8 O00_O00_O00_COOCCO000CO/8 $

171S36677223136175437644/8 5T46_DO653CtS41017302SI2/R $

56_ZC5741_2532511&6_65_/8 171556223155136066C442T2/6 $ _

576_T3767T565A334_103660/8 ]T1554065755X36360154234/8 $

___ 1756_731_51A2_711111_2/_ 5756117334335_'Q3Z,_k35061R _

574623266627541646343_16/8 ]636405X6426130426427626/8 $

ITA_55566132X4144016AT20/8 170_10660_22135117_6736/8 $

s_]43327371152617237731618 I/Q56_42_IZI_53446047_6/8 | ............

OCO0000_OCOOCOOCEqOCO000/8 O00000GQOOOOCOOOOOCOOOOOIB $

165YQ6354753132_2k2_356218 __65612_2T62523366S5165QIg •

5615520223645264576C6526/8 1667054775011_3304103170/8 _

166661107A06133445117606/8 561411636666$2615GO56332/B $

w BQ9 57365267461_1541156TG_£_G/a 1714253_5Q51_60571566761B $ ......

]71446567577136_33277100/8 5615512_3175261655T4664/8 _m 1556Q6672207122C513676641B 557_051717575Z_507372_L8 ..............

56657T20606453303451X174/8 5614332737115261723773|6/8 $

17_jI_5031_2_357100Z/8 _ 16Y/1_13_5£556_17_l_ •

OCO00COCO000C_OCCOOCO0_O/8 00000_000000000000C00000/8 $

m 16161556254312612.GZ_5776ZB 55262676Q_G5517427252166/B I .....

555_336C6_0652Z55_4C2442/8 $6077_323_2S25427152672/8 $

5_7310££_42515506152462/8 5564002457755237C1702722/B _ ..............................

16342357525_13067_064742/8 5556745033615226265[5604/8 $
__4T4147Y31Z_456ZR .6_16361_16575463_36_,_55_16 S .........

6014172122635465522_361_/8 1704241|Q254135663074570/8 _
__ I_7414QZ_7_I34T3QOS7612/8 ]6674374_422L332252267tG/8 .............

202473755466147563752634/8 170560_A2072L3534460_TA6/8 S

__ 1677077_14351345D5564176/8 17651Z55326414_2_36260_/B $ ..............

O000000COCOCGO00000CO000/8 O000COOCO00000000000C_O0/8 $

m_.§/_YLSZl_2£_53_335_173Z_.LL.w_M155_lQZ3Q1253_lOX36Q218 |

165442460_64132T13203010/8 X7041744T[C513546503440A/8 $

__ 16045TOAO_TL251354221521B 16556135110T13216770T366/fi $

57146553TOIT5361550_O372/B 165532221520132575661770/B $
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....... l_] 6!55625_ ].| 251262C_577 b/8 $6671521421753333_J7370/e S

0COC300C0_00EOC0000C0000/8 C000000000000C0000000000/8 S

563_157402545253610L617618 1_5511074311132111406636/B $

1557_32142561221073_3_2611 5_0_5_]10215Z5662151]16JR
165524411_56132364526254/8 56046270357652542672626218 1

162_[125152127116270512/B 54776C633072516022606712/8 $

1647510400361316744362301B 5565612627625Z3344551650/8 s

00000_0000n000000000000018 00000000000000000000000018 $

15145L753135116524523644t8 556610154021523705722612/_ $

........ 5465500006305J_..._.0,-_2_ 15077176716_5757_37161§ $
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171536677223136175437644/8 561552022346526657606526/8 $

_____ 5554__4C_,/B L6544246056_J,_J?,71]_.O3_l_L/_
00CC3COCC:03¢0qC000C0,_0C/8 00000C_COCCOCCOGCO0000001_ S

560515740254525341016_7§/_L____JSJ..45t_7._l!51_zS_6_j,_64_B $

1554,_24_2507122114120422/B 560560401630525021137514/8 $

55141256462_5_62_L0705_6/_ _ . 15_41103107112Z64_L_J46L_-_.J--._

563611142352526104663750/8 1547773GO4|41216636533241B $

5724036635145_760662314018 16255306411712747273200218 $

.... 5_4_._34452603225_350!a__1 16Z62_6102_2127760516552LL_|
576640065301541_17302512/8 166735677501133304103170/8 i

...... _607744323_2_25_22162_72_8 --+ _706174_]10513_(11_C_rB |
---- 000000000000C000000CC000/8 000000000000CC0000000000/B S

560S604C1630525C2113751418 171416300562136605252620/8 l

16645057677613375567667218 557564642635526354512236/8

__ __7___4_IJ¢+G/+?J_tC?,_j65QC/__ .... _.6342302677J5303523307_616+._|

562621211117527633235450/8 152736001673117331225750/B $

._5_._L_,?,E_t_LT161}lC§_7661_L__ 1._103127_1LZ006__4_26521_ _ i

56562057415253251166665618 15746371C630126376560044/8 $

.... 550731411442_155C4152462/8 . 16G4§70430471Z5135422152/8 L--+

000C3C,0_00000000000C000018 000COCOCC0000C000CC0000018 $

15573321425J512230735342_ .... _5.465500CC6305130E2330262_B •

5515126_462651625107_536/8 58261536252552733561256218 $

1545Z3_,_Z_ZI37350Ct_'_ _2331_760515_3527_2.'8 +_

L5662312032612356C70751218 550451015514515407706040/8 $

- ...... R18 1714_§37_+_J_7C43261_ _ _7063752534451577527760_R 6
5706076_3C60535707310C5418 15762734562312464116655418 $

J_6_254L3232J_._Z_O_§T_4/_J,-5_65216333212ZQ50Z_l"L62J_ •
17155622315513606604427218 560777406332525143555342/8 $

5564_0245775523701702722/8 _6556135110713216770736618 $

0000q00000000000000_000C18 00000000000000000000000018 S

56Q.4_533102_25_21_I_161_ ..... J5077176716511_7_1_716/8
............... _5541-1C31_71122643215]4_18 55777175127252406636467018 $

550523_14760515347352762JR .... 15546507_C!31223C0132102/B $
561546613376526036235514/8 155433327744122624071646/8 $

R19 57_'_6_712757472/B 175_6_0262_0162_L_,_15_ +

17462606706_14[467322010/8 563441722570530776256006/8 $

..... _5_,3_4_627_ 7 C Z 7_5_ _ 56_ 2 _05__ 4 ! _ ___+_5_0_Z.45 _342_+525_ 31425162].8 +._ .......

57647376775654334010366018 16666110740413344531760618 $

_3423575254 13_6740_74_18 +57J k _55320J 75 _6J 55G203_2J_

oo_'_cooo0o¢/e ..... oooooooecoeocooooocoocoo/s $

56161114235_526|044637_/B 16645057677613375537667278 $

__ . 156623l_32412356_70751218__ 561544613376526016235514/8 $

170410232714135523253670/8 561564200461S26147706462/8 $

_ _+ R2C 171_2775_7613614606_132/8 .... 57_b_74|51_0535057271516/8

5704074213025_$574_6200518 157415633126124376773502/8 $

1_b_L3742_/Z_2_415524/0 _ 15_620231502122_0065512/_. 6
17155406575513636015423418 5614116366665261500563521B $

............ 600000000000400C00000,C00i8 40000C00000040000000000018 S

...... _270357452542472_62/_______L51077_0]].0361_05_427464/8 J

15477736041412166365332418 557564542435524354512236/B $

_510155_1_073114_4J1_]L_3_72_1226240_16_S 6

5615642_0461526147706462/8 155426613765122207365634/8

-- _TATI$TIC$,PLQT A_O/_._ _RINT RESIDUALS FOR THESE PAKAHEtER$ 11_

NHR=6.

MAP C_VA_I6NC_ _TR]X TO [26

_CT0201_.Z_SB_.

CC3(1]=.4,CC3(31=.04_CC_(4)=oC4_CC_[_|'.04 _ +

ENC 06TA (0

GDP 15132_

120
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INPUT (QYARI&NCE IqAT]LUL CJF_EST_T_ III_ULTIr_L_II 2

x v z ox oy DZ K£ _E ¢

x ._867693_-02 -.63067476-02 .30665630-03 .2086sL02-05 .10q57090-04 -.L3377595-04 .56456L09-01 -.13415481_-02 .SlO_Ta6-O)

! ._066_630-03 .4ge?8432-02 .22_34563-0! -.2+31176o-o6 -.2865_+8_-0+ .238q8630-0_ .3_682t69-01 -.22897131-0z -.ti94s310-oz --

ov .10_570_0-0_ -.2_5_563-C_ -.2865348,-c4 -.6_89022_-08 .to_z3g_o-06 -.1390_70_-o5 .16663_9e-03 -._19697_-05 .2960826_-06

_ =.L_775g__-_ LZ_96_B_2-04 .2]_98630-_4 .19C19266-07 -.139O37O5-O6 .21_437U-06 -.26e91548-03 .93_018qI-05 ._S?0L412-08
xe .56+_61C_--_| -.t|ll?esa CO ._6_2169o01 .Zos]aoe_-06 .16663998-03 -.261915+e-O] .23_6012 01 -.1175_I_5-0L .6sz22el_-o_

__U._=.t_+lS_e[-_Z .Og_lTaL_-_3 =.22_?71_1-0Z .Z925)761-_6 -._1969746-_5 _3_01_90-05 -o11756_5._-01 .[31761t2-oz .gTOS)I13-O_
G .S_0B0_36-0_ -.120492_7-02 -.169+3_e0-c2 .2+e001+_--0_ .29608268-06 .+570]+12-05 .6522288_-02 .g?os3sL?-04 .8_77510_-0]

ZlO]-.LI++_711-O_ .82_0_72_-02 .386666e6-OX *797326_6-05 -.78117_03-0+ .973935_-0+ ._6008e_2-01 ._0688082-0_ -.83209_01-0_ --

n[10_-._47205+1-0_ .3e529708-03 -._tg_SglS-C_ ._0268669-c6 -.158_9+65-05 ._318_60;0_ -.961_6_g5-02 .2_0_)120-0_ .]212z3_-0+ --

0(03).2_3_e_7-04 -.2_682645-0_ .]68968*3-0+ -.73t56zT_-08 .871+7366--07 o.1681131_-06 ._18_37_0-0_ -.z0)1+387-0+ ._021_]i-05 --

LA(O*+.Z30307_5-O¢ ._1B1?17-0_ .2007_12_-0_ -.2_2_636,-01=-._39_:64-07 .20291_+-07 -.7196062e-0+ ._62223+_-08 .1|060642o05

R](08-.355696_2-03 .426+e1_0-c3 .g6_2_6_-0_ ._38_05-06 -._3_6_2+-08 .6+322B82-05 ._662485-_2 .36460036-0_ .II?q20io-04

• -.518z03_1-02 .$2_0_72_-02 -.127g1367-03 .3esz_70_-03 -.31391t67-0_ -.256826_3-0+ -.123636_-_z ._181717-04 -.20541Z2_-0+

ox .+66z55_]-08 .7973_6_6-c_ .322_3077-07 ._oz6e669-06 .20z1609_-08 o.T31_6z75-0e .33O89987-O5 -._02_636_-07 -.510_2100-08 --

.1_7_9-n1 .5_O05_L_2-fll *593SJ_g2-03 -.g613_9_J:2 .!5_1_ .1LI33T_O_ :..lDD67802-01 -.?_9_0_28-0_ .1S85|_70-03
-.2,378l?$-02 .40655052-04 .3936246T-C6 .Z4053;ZO-03 -.1512Q767-05 -.20314_5T-04 *29637134-03 .26222348--0S -.20_646_-04

Kf4 .27867872-_1 -°29794299-03 ._'r832]|1-04 °72965669-04 .46098998-05 ._,9511998-04 -.37q28930-03 -.29473070-0S .5S21.0162--0_,

L0(01)._78321)1-0_ -.)2847926-03 .218402_6-0S -.14112595-05 .231gSSOL-07 .76158143-07 .174_67830-04 -.4TS6025_-O& .713qOl&4_'@T --

_[03}.723L65t_-O___-.l_l125_5-05 ._]799352-02 .41481397-D4 -.38096_]T-05 '11757213-03 *_q21558_'06 *.3691&57_-05
LA[O3).46098998-05 .87859539-06 .2319550'-07 ._1_813q7-0_ .S_Sel]21--O_ °33394822-07 -.62987767-06 -.7_8e02-0| .3030&275-07

ZlO .37928930-03 .2gl2_335-02 .174_7830-04 .ILT572|3-03 -.6Zg87767-06 -°58726025-05 ._34|698_-02 -.34445032-04 -.78029577-08

LOIO ).55280162-04 -.g]oT6168-O$ .773g0844-07-.3&Ql6576-05 .3030627S-07 .37_87720-06-.TgoZgST7-O5-._6£50311-07 .4t26478S-O&
. ILX/05-.546253_-]13 _£131_L5_-_2 -*t124_88_-04 .63236329-04 -.471_74&5-G6 -.574792&?-OS .1132637_-03 .1_912372-05 -.67422_71-0S

LOIOS)*S324111T-04 -.484078_2-05 .93330<J42-07 -.42_75682-05 .2_52|318-07 *_6937504-06 -.mO2g&£43-OS -*516&3L06-07 .3707T124-06

• -.35569632"O) .262)3165-04

z .g6_z_658-o_ .3_24488-0+

ov -.43326_ +-0_ .89_08_01o_7
oz •6_228_2-05 -.1_+53a9_-06

K_ o_5662_55-02 +2¢8 _Z72-03
n[ .S6460036-0_ -.199_0Z_1-0+

._79_ 80-04
._324|117-04

LD(O[-.]L244886-04 .933]¢992-07

___J_)_6323632g-04 -.4247_682-0_
¢*_03-.47187_S-06 ._82131_-0_
_0[03-.5747q267-0_ •36g_TS_-Q6
R][04)*11326_74.-03 -.502q66,)-0_
LA[C_LI_gI2_72--05 -•5164310_-_
LOIO_-.67*Z2S?l-05 •_7077)2_-06

LO(OS-._2_OOS-OS •_1662',6-06

x Y z OX O¥ OZ KE R[ G

x .70_39461 06 •669St215 06 .22|_53"rg 06 -.7234©650 os •76483q36 09 .52602138 09 °|7250279 05 -.4434073s OS -•|0814|71 _0_
v .66981218J_L _ .21125280 O6 --687_I_l_L_ZZ|9_LTJ_J._O_O_12 --- _7 - _42_219JL_=.tO_272Q_ --
Z .ZZ148379 O6 .znz_280 o_ .70+66720 O5 -.22708761 oq .241_0778 O9 .16_77t9_ _ _2+6610 O5 -•_2_60638 03

ox -.723_0_s0 o9 -.68721_1_ o_ -._?0_761 og .7_aonns4 12 -.71_7050_ L_ -._O02a_a t_ -.1Y_Oa_7 on ._*_11| _ _tL_L
OY .76+_q_6 O9 .727092_70q .2_140775 O9 -.7_7050+ ]2 .1_132501 12 *87]86_53 t2 *117_8_00S -•S06141L90I -*11_$5_0 07

• 0 0 .16_17572 05 .54385871 04 -.L7708367 08 .18748230 08 *12893164 08 .42294825 O] -.11391668 04 -.288_4524 02
...... _ - _ - 4_4_JL9_0_ - 1524&&lo OS _&_=111, OR _._0J$1_115 06 -.34292_20 Oil -. t|qql&aR O_ . 10751_22 O_ *_&7915; A2

G -.10584178 04 -.10027204 04 -.32960638 03 .108833_Q 07 -•11445530 07 -.7il889472 06 -.2S84_52_ 02 .6567q_S7 02 .127627t0 02
Eft --n358_1,1._0____._745526 04 -__7_lls&; _L .BS3&STS] O? -.q_7737 07 -.A3nqiq<l& f17 --._OTn&lnl G3 .£3_75_e(1_ _ *105_O_LL_
nlCOl_.OOOOCOOO oo .oooo_ooo oo .oooooooo oo -.ooo0o¢oo oo .oooooo©o oo .ooooo_oo oo •oooooooo oo -.oooooooo oo -.oooooooo oo

R|IO3).2Bg47720 O_ .28737681 OS *10il07712 OS -.2gO_q_54 00 *332745q0 08 .2225163_ 08 •7!11|6410 03 -.3|477321 04 -.3536318g 02

LO[O3_.I_Q#Z_) 07 .1_85_750 07 *S_S124_ O_ -.20_5_7_Z 10 ._11_0_2 10 .1_e_1178 1o ._e)2o_l, os -.s_oozz_e o5 -.3z7857_ O_ --

LalO_).I3SS)201 06 .1205_263 06 ._49_*686e o_ -.137_.3085 08 .l_.6eg6s3 09 .969373ql Oe .32130_70_ .1z740661 OS -.11)000_30_
-- _7_I_ ._?J_a2_L_L_.l_Z42J_O O_:._B**l_ll_ .5Z_11,1._ _ .1214725a o5 .1_142911 Oi -.6172|125 O]

nzcos-.3257s3_ 03 -._21_3228 o_ -,_g_';8'_16 02 .34)61006 06 -.3_061053 06 -.2*930103 06 -._1038137 Ol -.10271707

._L=_JgTn

[R I]lfl[] Iflf(]l I n_eO_l [&#flql I I_ [O'_l II | LOt1 ___ LA[ _L___ LO [O&l

• -.807_5526 o_ .0oooooo0 00 .¢o000ooo oo .287_768Z 0S -.23803t_ o7 ._s85_,750 07 .tlg3_lOS o,_ .12083261 06 *4479'424 06

x .8838578_ 07 -.OOOO¢OO0 oo -.00000000 oo -.290881_ 08 .230_364_ 10 -.20756781 10 -.2t66981) 07 -.137_3088 o_ -.58¢197_] O9

It[ .6)_7S402 0_ -.00000000 00 -.00000000 oo -.31'_77_2t 04 .2_747q87 06 -.69002128 o_ .29872q+5 03 .18T+O_6t os .15I,_2_81

03 -.61728125 03
.l 777102 03 -.00000000 oo -.ooooooo0 00 -.67082535 03 .5360930_ O_ -.2_;1824_t 05 -.375_750 02 -.2,_2_977q 04 *.741137_*78 0_ ....

--_LU.O+!:_O_O0000 _LgJSJ._+_I_05 .oooooooo ol3 -,aoonaoa_ no +n_pnooa nt+ .DO000000 O0 .0130000_000000 O0 __
LGIOI-.0G000000 00 * lq6|SSI6-0S .4016301_1 05 .00000000 00 -*00000000 O0.00000000 00 .OOO00000 O0 .G0000000 00 .000000OO I_

LA(03]*5_09304 OS -.00000000 O0 -.O00000OO O@ -.q6_01346 06 .76T63545 0o -.30164232 07 .18757040 04 *1229408] 06 •S0487_74 ----

- _ "o%_oo_.-__°_o_L_ .__._ ,_-._ _._,_.._ _7-._._,,_ o,
• • . u u oo .00000000 O0 -._q68q682 Ol .117570_0 O4 = T128353_ OS .1095211_ O_ .661qlS_T 05 .t4_11_18 O_ .....

L0[0_-.79137475 04 .000D00C.0 00 *00000000 00 -.26902512 O4 .S0487974 O6 -.|5711554 O8 *8_611318 OS .S'_36/.|24 07 .29_3_0T 0_

__.. JUL[OS)_7_OOnO000 £_ --00000_0 O0 .605_2_1_ _1 -.1_685oo] o] -.IS031964 o5 -.to7_69]._ oz -.?_I_?zI O3 -.2_I_5 o_L0[05).413662'10_ -*0_000000 00 -.00000000 00 -.8690022q 0_ o75q87S2T O6 -.1_q2817 O8 -.t26T621) 0S -._2_0325:1 Or, ".H_10342

X -.3287534* O3 -_799065 Q6
¥ -.3215)228 03 -.(0157880 O_

*.590_84t6 02 -.1+169_c_ 9§D .3+361OO6 O6 .3373O3O2 O9

OV -.3+o61o_3 96 -+_99?+_ 9?
OZ o.2_9_a)¢) O6 -.29652_12 Og

ItE -•I027|707 03 ;22_6_g5 O6

x_- ,22288e3 T oq + 1 97

__=RII01-.0DO00000 O0 -.00000000 00
L©I0Z-*00000000 00 o*0C000000 00

__ . _ -.5690_229 c*
LAIO3-.L+6OSO03 O3 ,7_907S27 O_
LO¢O3-.LSO31q64 OS -,|8_928)7 C8
IT¢O4-.lOT_91q O2 -,126762)3 C5

LO|O_-.23304805 04 -.289[0_2 07
RI(OS).8082T32S 03 .24,373q_ Q_
L0¢0SI.24_3739S OS ._2)43284 09

121
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CASE t 5PACE TRAJECTORIES ...................... 1 ............

EPHENEflZS TAPE IV kITP M_RS VELOCITIES, B-8 IS

.667C9998-L_ A .Re78z_v7 29 B .888C0499 29 C .88837498 29 ONE _4L790741-02 AU _14959900 9_
.... G_ ,4q_26944 C4 C_S ".1)271S44 12 GNV .3247695Z C6 CNA .429777_9 05 --GNC o37918700 Og --G_J -212671062 Og

A_A .3567_'?? CI GB .383C2[_5 CO _AS .37410C_0 C3 GB1 .0C0000CC 00 GB2 °0000OOOO DO SC *IC2DO00D O_

I&JECTZCk CCNC]TICNS .... NEON 235666ASC257202CCDOCCEC0-a.0.- 24_8605'22217592 JULY 28.1964 17 _9 56o000 ..............

DATE OF RU& l|1764_ CC_COC EARTH 15 THF C_NTRAL BODY FOR IETEGRATIO_ CO_ELL E_UATION5 OF NO_ION

C DAYS _ E_'" _ kIN._O_CC9 SIC. --" 2"3566645C2572"O20CDO00_60 J,D.= 2438605,22217592 JULY 28,196_ i7 19 56.000 .....

GECCE_TRIC .................. EQUATORIAL COORDINATES ...........

X -.483)6126 C4 Y -._2062467 C4 " Z -.Lk413981C4 DX .70601C52 01 DY -.68712138 01 DZ -.ATTg749Z Ol

..... R. 65676442 C4 _£EC -_1267788C _? RA .22|93CC40_ ..... V .1_95DC99 _ PTH .]32720k8 01 AZ ,11625195 03 .........

R .65676_40 _4 L_T -.12677881 C2 LON .146A8304 02 VE oLC533]q2 0_ PTE .13797452 01 AZE .11737655 03

...... _S -,8_492E_C C_ .... YS .|]32574¢ C9 ZS ._91133C0 0E DX$ -°23722515 0_ DYS -.1581_2S5 02 OZS -.68579680 01 ._ __
XN .382_6S83 C6 YN -,3Cl9895) C5 ZH -,SC845669 C5 OXM .82773605-01 DYN .93298925 00 OEM .39361316 OO

_S .15188914 C9 VS .29323712 C2 RN .387C1CE1 _ VN *10lS9979 O1 RT .38701081 C6 VT .101599T9 01

__ ._EO r,127_1_$8 C2 _LT olqCATTTE C) LOS .28162C25 O_.__RAS ,128CD198 03 RAN ,3S5_853T 03. LON *1_91036_ O] ...........
_UT ._SGOOC_0 C2 _T .3_5CDCCC Cl 0R .25362648 _0 SHA .65203966 04 DES .188656|8 02 DEN -o75_93738 01

. _kC .00_COC_.C_ CCL .E173456¢ C2 . NCL .18360597 ¢_ TEL .18380597 03 ................

EPOCH OF PE_JOEkTER P_AGE ........ 235666kSC2A72C276D_31550 J,D, = Z_38605,22185D_5 JULY 2Bm196_ 17 19 27,E79 __ ._

S_A .269557ZS C6 ECC ,97564866 O0 8 .$912A471 O5 SLR .1296831O OS APO .5325_040 O6 RCA o6564076B OA

VN .135305|70_ . C3_-ol_78T266 QI C1 .718_7C60 O_ TFP ,2812070_ 02. TP -.TB)1305g-DZ J>ER .2_132_6 05
..... 1A o26875_32 C1 kT_ ._CO000:C OC EA .29842718 DO NA ,7268_483-01 C3J -,18712425 OL TF[-,O000QOOO O0 -'-

ALL VECTCRS _EJ>EREfiOED TC EART_ E_URIOR J>LANE

.... _ -.o48_)6126 O_ ..... %-,42C62_6TC6 Z -._441_qel 04 PZ _7060!052 O1 OY :.68712138 O1 .CZ -*_77_7492 01 .......

IEC .2895_08 0Z L_N .17C908T7 _2 APF .2C_26936 C3 RX .66197685 O0 NY -.61283272 00 NZ -.&3153523 DO

......... bX _ .14L87853 CQ .... NY-.4E298231 CO.. _Z .874gg16TCq .J>X-.T66ZO368 C_ PY -.611010|3 O0 PZ -.198993B2 O0 ....
OX .6267395_ CO GY -.64218888 CO QZ -.441)5136 CC RX .15558130 00 RY .12406B§1 DO RE -.98000074 DO

_AP -.11478126 02 RAP .2185TC66 _3

_TQ ,5278916_ 05 _R_ -.2_62719C C_ .... B ._5912_T1 CS _'HA ,_323333 03 ...................

.... HEL[CCEETRIC . __ E_UAT_RIAL COORDINATES

___ _B_BT856 D_ __Y -.1132616C QD_ Z -._911_7_1 _B ___X =3CZfi26ZQ 02 _¥ _0943DADB 01 DZ .2QTE21BB E1

R .LS188_93 C9 LAT -.18866C9C C2 LON .30T99943 G3 V .32122681 02 PTH .19253932 02 AZ .78943390 02

---- XE ,_49Z_9C 98 YE -,11325740 C9 ZE -._9LL33_0 _8 DXE *23722S15 02 DYE .[58L4255 02 OZE .685796BO OL ...............

_T °88875155 C8 YT -.[132876_ 09 ZT -°4916_1A5 08 DXT .238C5288 02 0YT .lbTAT2_ OZ DZT °72515811 01

__ L_E -.1_865618 _Z LDE ,3C8C0198 03 . LYT -,188_2131 _Z LO[ ,3D81145[ 03 RST .15215119 09 VST *2999_TB9 02
EPS .83120794 CZ ESP .27453S12-LB SEj> *_687674_ 02 EPN °48837764 02 ENP .T3205182 00 HER .130_3C20 03

.... P_S _13183_2E_,3 P_P .IC99211_ 0_ SHP ._8055927 _2_ _E_ ,132§6§92 03 ENS °67326739 02 ESN ,I069893B DO

RPN .3913020C C6 SPN .6_23|538 _1

SAC .583C2_18-10 ....
GCE .27829Sk4 C3 COT .28210141 03 SIP .13[S7_99 C3 CJ>] .9C_11781 02 S[N °89757295 02 DI .1]_2_878 00 - --

__ EEP ._§&T&_2 _ VEP .LC95OD99 02 CPE .8C398C£6 02 CPS °76802219 02 D2 .R935B_6T-01 D3 *531BSlIl-D3 ..........

C_SE 1 SPACE TRAJEOTORI ES 2

"-- C,EOOEKTR ZO ............................................ EooAT-Ok'I_L _RS|_t E¢

R .16767379 06 CEC .26B26884 C1 RA .218164B[ 02 V ,17964577 O_ PTH .T62210_5 02 AZ °6|145263 02

R °167673"_9 _6 LAT ,'_'_6_'_ LON .28109027 03 VE "_4_/30_38_2_ 01 AZE .27099923 03

XS -*_993C)667 OB YS ,1122867'_ 09 ZS ,A869239_ D8 DXS -,23518788 02 DYS -,1607A29B 02 DES -.69T05388 01

XT o38_$30)7 C6 YT ,267_5CC7 C5 ZT -,26342925 C5 DXT -oR]249022-D1 DYT ,9)2472_600DZT_.4_9710)6 O0
.... _S _TS18?-_'ST 09 VS _2§3_54"3" _2 R'H'--_8-_65_fV 06 VN .tC2174TT -0-1.... El" .38A36517 06 VT °IC21747T 01

-- G D ,27C'0T_29 ____._LT ,16129503 e6 LOS ..27965097 C;_ _AS ,12__6_130 C3 RAN 399_ 0 0_t_7_2 03
D_T .)500OC_O 02 OT .480000C0 03 DR .L7A47587 C). SHR .16192291 06 DES .18699395 02 DEN -°39298996 01

SPA .26C996RL 06 ECC .9749484_ 00 B °58C53TTT C5 SLR .12912957 0S APO °51545525 C6 RCA .65383T69 O4

VH .13918464 _D C3 -.1S272273 G[ C| .TlT434_ C5 TFJ> .6D$808Al 05 TF -.[3449[92-0 Z Pl_R _e_I6.ZT_.__

ALL VECTORS REFEREJ_c_D TO EARTI:( EQuAToR PLANE

[EC .28968_83 _2 LAN .L69615C0 CE APF .2C4)35_5 03 NX -.34646309 OC NY °80472331 O0 NZ ..'_eZO61Te O0

_X .14129266 O0 WY -.463E6C51 OD '_Z .BT4886_. OC PX -,76633964 LPY -.61064791 ¢)O PZ -.._. 9958125 O_/
-- c_--:_Tu_7=_--__ _0.....Q-_-_-_1.-_-_,9_=_ ''- -_/--;'i_5_-/_5-00 R_-_.Z_43i_;_'-_----_Z -._'ebi-z-___,

D'@-.ZtSZZ'_7'_ _ PAP .}1_5_9]4 C_ ........
ETQ .518332"74 C5 ERR -._6l__48_1 CS B .5805_T77 0_ THA ,_._ 5___3 -

HE L [CC E h T R Z C .ERU 4 ITO EI_O_OR_I_NklL______

.15192115 09 LAT -°1C69DTC1 02 LON .]08TSSII C3 V .31118692 02 PTH -.21221398 CO AZ °TSC1903). OZ

XT .9D3131_92 08 YT -.1122&CC4 C9 ZT -,48718734 (;8 OXT .23437539 02 DYT °17006770 02 DZT .T3CO2492 OL

EJ>S .74B89462 C2 ESJ> .6C5708C2-01 SEJ> .]0504947 C_ EPN °14741079 03 ENJ> °13589370 02 N/J > .]B999B)5 02

RPN .23233_52 06 SPN .727C9513 CE

GEE .10160817 03 OCT .2816992T 03 SIJ> .137271C) 03 OPT .g2006R43 02 SIN .91578325 02 Ol *22492"19A 00
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• -•OZTTO]7T 04 -*236Z7766 06

-•a_slTeer o_ -.ZG_aeO_Z OS

.- Z -o_862149q O_ -*7_550375 OT
_X *97198157 07 .2_27306q 11

OY -._OZ_S476 O7 -._75C176 11
_t -.676_1]_Z O7 +•lOeOZO_9 ;]
Ke -•zooo3[lo 6_ -.szoo370t 06
RE -.|1010822 07 *22668180 6E

G ,7_5647_4 01 ,_5;e6_ 67
KM ._SO062_t 01 ,_1628e_ 0_
eltet).cooooooo oo .0¢600000 oo

L_(OL}.00660006 00 .0¢000000 00

LCI©3-.180319_+ 05 -.16492617 Oe

RI10_-.267_6_19 02 -.126762|3 05
L_(CO-,7019A72| 03 -*82863_5_ 06
LC[0_-.23304695 04 -.269_0342 07
R][05)*2667_216 04 °27601370 05
LC10Sl.aOs0t_70 05 ._16781_9 oa

x _ z °x oy DZ KE R[ C

x -.looooo°o 01 -.Qg7628_5 oo -._9467120 O0 .6q675736 oo -.?_901225 06 -.9992066B O0 -.996710_1 O0 .62116924-01 .4|Q_427] O0

z -,_9_67120 oo -,_9a77532 oc -.tooo00co ot ._9_B6710 00 -,_600976 o© -.697_5836 O0 -._70_077 oo .Lot760_ O0 ._lO+Oe01 O0 --

ov -.99901z2_ oo -._9_+0040 O0 -._9800_76 oo ,oq_l_6 00 -.looooooo ol -.og_9)slZ 00 -._•66_77 O0 ¸ .10_23267 oo .72_2_06_ oo

-,99_06_B O_ _99900027 O0 _.697_3e35 oo .997_J_56 _0 -.9999351Z_ _LO_O 01 -,_9_2622 O0 .LOLI77Z_ O0
-._98710_1 oo -•_9_3_#79 0C -.9970307_ 00 ._9646_16 00 -._9956_77 O0 -o_9_2e62 00 -._0000000 Ol .t110_186 O0 O0

I

._272S0_7
_9Z19592_-01 .IC56_aL_ 00 .1017605_ °9 -,?O0662_a-Ql .10623Z_ _ dOll?TZ_ O0 .LILO_OaR O0 -.1OOOOOOO 01 -.lUg7101 Ls

o_1_74275 O0 •423959_4 O0 .4164060! ao -•4167o664 0o ._222_0_? O0 o622o6o62 O0 ._Z72_O_T O0 -.t6267800 O0 -.1000000_ Ol

• C(O_l.64_Ot_2_-Ot .7_78504t-0! .6_3S_-61 -.6_196614-01 .816_6667-01 *80S720_-Ct .766Z_61_-01 .eo_lseC-Ol .SOT_S•9_-OI

LA(04-.3506551_-02 .15281536701 .]70257_8-02 .299740t3-01 -.76407Z05-02 -.1_1066_k-01 ,26137209-02 +.)t6_7649-01 -.7697616_-02

• I10_).36_6_t67-01 .40_oZq_-Ol .3_75_36-01 -._9e95572-01 *3_eOS?60-01 .+0_17027-01 o6_3_1665-01 .1_69_610-01 -•376_41tT-Ot

• 17_54_17 O0 -,277Z47_2-0_ -.2762_609-0t -.26_22626 60 .2_670210 O0 .76785041-0; .1657_97 O0 *t526_S36-O[ *qltOl_77-01

DX -,]_e_0604 00 ._e_06773-02 *_16]0022-02 .246356_I 0¢ -.2_667e+ O0 -.671986L_-Ot -.t_II_673 00 ,29_7_013-01 -.S526to_-O!

DZ o16_566)0 00 -.14171167-0_ -.17_S6571-02 -,Z512620] O0 o2_66_713 O0 .80_72062-01 .L66662tO O0 -.I_I0_63_-0! ._I_06_I_-01

R£ -._963e56 O0 .11731662-07 .12S2_573707 .2SI_?_6 O0 -._671_71_ O0 .869_OSOO-Ot -.+SOlO_?_-Ot -._I_7S+_-01 -.I_L57076 O0

(C]-. 2+4 |67-07 -.97ZBL98A CO -*lOmO°O0 0| -.OO°O0_O O0 -.O00OO000 O° -.°_OOOO0 O0 -.O000OO06 O0 -*00000_0 _ -,000@0000
__JLI103).4257333§ _ .OC00CDOO DO .O_O_O 00 -.1_0_C_D_98905990 O0 *62630O_4-D1 .g631039B-O] .&7624016_ .2]Tg56_2-02

L_I03-•A3560355 00 -.0000_000 00 -.00060006 0C ,9_Q05960 00 -.10°00"0C¢ 0t -._666276_-61 -.32166665-02 -.211_007-02 -.5723)132-02

RHC_h_3q33352-01 -.0600CC06 60 -.00000000 00 .913106q6-03 -.32186985-02 .16670_64 O0 -*100_000 Ol -.6065452L 00_.7S167640 O0 --

¢C10_1.62236020-0| -*00060000 00 -.06000000 00 .23795672-02 -*572_)132-02 .21_+_665 00 -.75197A40 04) -.73667e_8 00 -.10000000 0_
_[DO-.49_T65_flZ _.OCflflmOOG O0 -.flfl_o0_O DO -.95618719-03 .290026_7-03 *4296137_1 .31611825-02 .22967121-02 .AOTST56_OZ

LC105-.40986622-O! -.00060600 00 -.06000000 60 .49812971-02 -.862_6042-02 .2220_257 O4) .21286701-01 .15267_60-0| .62071232-01

mll6Sl LOt°S)

z •38758A36-61 .57803Q38 oO
OX -*39695572-_ -*_6Z_6_02 O0

KE •*++4166+-01 *570 418] o_................._o
V

G -.379_4_I?o01 -.Z_76_7 06

"[ICZ-._OOCCOCO 00 -.OCOOCO00 O0

L0¢C_-.C0006000 60 -,OCO0_000 00

LA(C_1.2_0026+7-03 -._56¢_2-02

L0[03_42_6_76-0 .22ZO2Z57 _Q

_](0+),3_11625-02 .21Z86701-01

L_(C+)._Z_]T_ZI-02 .152_7360-9|

L0(05-._62530_-0) -.16000000 01
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_'Z_PRE MIC _IIT_CST DJLTkJ._ /LP_JORI IT )([]V

ITERATION EUMBER 3 EPOCH 64/07/28 1T1956.000 CLOCK 143720 SOS .10197 02 QSO$ .10435 02

q C¢ STDEVOQ OLO 0 NEW 0 NOMIN&L 0 DO CNOMI

, _758T396-03 .6832128T-01 -. 483_'_z],._._.g__ - • k _ _ 03_629 Z_0_L_. LTJ[TJ_L;152 - O 2

Y -.959268CQ-03 .|087346-5 00 -.42062469 04 -.4,2062479 04 -.62062278 06 -.200B0566-0|

Z__ _.1649T_9-_12_.J_SOl188_O_L T.14413982 0_L_-*1_13998 04i _ --.16613927 CL_ ____ ".712585_,02 __0 .18244558-05 .7621_855-04 .7060105501 .7060107301 .70601156 Ol -.82254410-05

_________ .383445_9_D_.3ZZ86ZS_-O3_6_Z12.1_Q_l_-_68212135 OL _ _8713167 _1 .103175_'_3

GZ *313_239-_; .46305674-_3 -.4?797493 0Z -*47797462 Ol -*47735962 O_ -._50_2489-03

KE -.5319_L_58-03 *15318561 01 .]9_0146 06 .39_D]46 (]6 ._03_128 O& .|7968T50 _)

RE .15257336-0_ .3629_9031-01 .63783898 04 .63783100 04 *63?831T3 04 -.732421811-02

KIq *|2872056-02 .16633766 (30 .4902694404 .4902635T 04 .49026"/1204 .2447509"/-01

R! o1|55_015-02 .31R62442 O0 .63756511 04 .63756323 04 .6375`/069 04 -*_4626464-01

STA 3

._____! ..... 77833L_J_BTL3L_J_-OL ___7Lq_890 O_ ,6_219891 0_1__ ,63`/L9838 04 _ -,_138672°_

LA *22804043-06 .73873037-03 o3511384! 02 .35118641 02 ,35118806 02 *34803113-04

-- ____ _373_BT-_.__*62_49Z.Z&_4_J.g_65 _26-'319465_ 03__ 424319449 _3 _4D3198-a3

$T4 4

LA .96984683-06 ,77342342"03 -.312L1873 02 -.31211378 02 -,_12|]947 02 *68664551-04

m_ .... ___2252_7-_LS__*6_2J83_3____13688T73 OJL--_.l._88/_r3. _ _6_L8.7_ _12538501-¢L_

STA 5

-- _,.J.SBO_7.Z_-___.25_92887-OL_3ZS_82T L ,6_5_JL26 O_ . ,6375_0_ k -,6652a320-02

LO .237_6551-05 .61773560-03 ,27635598 02 ,27685600 02 .27685_9| 02 ,20903309-03

x Y Z OX 0¥ DZ KE RE G

.46677783-02 -.63089756-02 .30632731-03 .2086`/369-05 .10937668-04 -.133-'/7"846-04 °56456436-0| -o|3415831-02 *51077855-03
-.63083756-02 .11823224-01 .49885839-02 -.3104321_-05 -.23570972-04 .24966729-04 -.111|7983 O0 .885215_0"-03 -°|2048698-02

.30632731-03 .49885839-C2 .22535660-01 -.24350192-06 -.286559"/4-04 .23600863-04 .3464_733-01_2.22_6328-02 -.|6962589"82Z

OX .20867369-05 -. 310432|2-0_ -._43S0|92-06 .58093339-08 -.6_86_D75-08 .|90_4308-0"/ °2|114945-06 .79235398-06 .24799736"-0_
OY .10957668-04 -*23570_72-04 -.28655974-04 -.&5861075-08 _0_2402_'0b -o139032_9-06 .16663406-0_ -.41968200-03 o_959026[_-06

OZ -.|3377846-04 *Z4_66729-04 .23&_0843-04 .19014308-07 -.13_03219-06 .21442155-06 -°26889595-03 _93396_6|-05 o457_28|&-05
KE .56456436-01 -.11117q8300 *346_9735-01 .211147&_-06 .16863_06-03 -°26883595-03 .23465833 Ol -.11756211-01 .65221256-02

RE -.13413631-02 .88521390-03 -.22536323-02 *7923533_-06 -.41968200-05 °93396261-05 -o11756211-01 .13176632-02 .97060890-04

• 5107"/855-03 -.12048698-202--.16962583"02 .24"/? 3 -0 * 9902-66"06 :.457028[4_05 *6_221256-02 .9T06-0"39"_-_4- *89`/758|2-01

K_ .4185198"/-02 -.51825403-02 *113"/0358-Q2 ,466_5326-Q5 .10_21712o04 -.8863"/|_9-05 ,13448153-0; -.21379_49-02 .4442262C-02
R[(01-.|1450523-02 .82417164-02 .38668580-01 .797i1918-03 -.78|18619-04 .97390784-04 .36008875-01 .40580537-04 -*53195[61-03

L0(011.61324203-_4 -.L2792243-03 -.16811770-03 °32258_80-0`/

RI(03-o34721164-03 .38331289-03 -.41902607-03 .40261963-06

LA(03),2323`/719-05 -.3839X946-05 o123643B1-05 .202180L5-08
L_f031,27391556-04 -,2_684303-04 .36894302-04 -.73X27272-08

R|(04)_BS?61101-03 -.|2363223_02 -.7236_639-0_ .23088198-05
LAt04-.23030633-04 .44181606-0_ '2007_231-04 -.202_7408-07

_C(043°25374654-04 -.20543318-04
RI|05-.355T0747-03 .42651425-03

LO|O5)o26214L45-04 -.24788966-04

K_ RX(01!

_ .4185198`/-02 -*11450525-02
-.SL823403-OZ .824X7164-02

. Z oL18T0338-02 .38668380-0_
DX .46625326-03 *79711918-05

O_ .1062L712-04 -.78lX861_-04

D2 -.88637_99-03 .9_3_C784-04

KE .13448153-01 .56008873-01

RE -.2_379249-02 .4038_537-04

K_ .444_620-02 -.53195_6!-03.2786818l-0_ _*29954928-03

R|(0)-.29_549_B-Q_ _]C215_TT 0q
L0(0_|_4?_40111-04 -.3284993?-03

AIi03).`/29258_0-Q4 .33¢2C425-_3

Lk(83).46100390-05 *87855413-06

_0_].49314367-04 ._5896580-05

.32328309-Q4 -_579;7016-08
• 9653285[-03 .54339592-06

o324_1404-04 -*_54`/076?-08

L0|013 R[[033

o6L3242_3-04 -.34721164-03

-.12732243-03 *38531283-03

-.16811770-03 -.4176280`/-_3
• 32258980-07 .40261963-06

.36683_76-06 -._5_48962-05
-.33542i13-06 .3318_475-05

o59361497-C3 -.96134236-02
.39275721-06 .24032495-03

.2|_3796_0_j_,123343-04

.4TO&0111-04 *72_23B00-04

-.3_849937-03 ,33020425-03
.2_841"/26-05 -.14113985-05

.23197022-07 *41481401-04

°36663976-06 -.35542113-06 .5936|497-03

-.15348962-05 °33183475-03 -.96134286-02

.84421334-_8 -.876342_6-08 .153_12_9-04

.87149335-07 -.|6880971-06 .31833395-03

-*333_7029-05 _93983746-05 -.20Q_352-01
-.54393047-07 .20286715-07 -*T89549`/_F'04

.8545_674-07 -. 1611833T-Q6 . |5858879-0_
-._3325225-0S .64318345-05 .5566`/437-02

• 89209792-Q7 -.]6453923-Q6 .24824364-03

t_|03l LO|O31 ., R||94 )

.23_37719-Q5 _7391556-04 .8876_101-03
-.3859|946-05 -.25684303-04 -.1236322_-02

._2_6_53_05 *36834_02"04 -°72365639-03

.2_218015-08 -°73127272-08 °23088198°05

.84421534-08 .87|49335-07 -.3330`/029-05

-*87654236-08 -*16880971-06 *93983746-03

°15511219-04 .3L833395-03 -°2006695_-Q_
-.15129666-03 -.203_4296-04 .29633338-03

-.28041700-07 .30281011-05 °96861038-04

.46|00390-03 .49514367-04 -°3793?238£03

• 87_$5413-06 *15896580-05 *29121702-02

• 23137022-07 *`/6188639-07 .17466902-04

Rl(O4-°37q39238-03 .29121702-02

Lk(_4-.29477555-O5 .46B23161-O_

LC(041.55282620-O4 -.911132t_-05

LO(gS|._3243634-04 -.4844`/363-05

_39275721-06 *21207963-04

°24032474-03 .)2125143-04

-.TSl2q__qqqqqqq_6-O_ -,28041700"0?
-.Z0314296-04 °_028101|-0_

.23633388-0___61___

.2622o663-o5 .18o6o7o0-o5

°36458491-03 *&1`/9`/683-04

-.199208|_-_ e_TTg927-03

LA|Q4) LOIO4l

-.2303065§-04 .23574634_04

.44181806_-04 -°20543318-04

.20075231-04 .32328309-04

-*20247408_OT -*5`/99`/01_-08

-.54393_&7-07 ,83439674"-87

.202867|S-0`/ -.16118337-06

.2622066_05 -,2036_73_-04

.18060`/00-05 .4_gO_tl_
-.29477555-05 .S5282620-04

.46823161-05 -*61115239-05
-.47560248-06 *"/742`/723-07

.414_1401-04 -t_8096767-0_ r|_756580-03 .49_0_8J._-_6 -.369169_LT-0_

*54331_2|-06 .33394748-07 -.62986669-06 -*73467868-08 *$0306559-07

,J339434 B-_ -__,_87.2_ 34 §:_$ _, _TJ Ia_93_-_ .., 3718836g-_

_17466902-04 .11756580-03 -*62986669-06 -*_8725345-05 .334|6819-02 -.3444_197-04 -*78030309-05

.?T42?T23-O? -.3691691`/-05 .30306559-07 .37188360-06 -.78030309-0_ -°46649328-07 .4|265651-06

.93368597-0T -'424760|7-05 .28521603-07 .36938152-06 -.50297353-05 -.51642048-0"/ .37038003-06

___-*35570"/47-03 .26_14143-0_
Y .42651425-03 -*24788966-04

0_ .34339592-06 -.53470767-08

OY -.4332522_-05 .39209792-07

OZ .64318345-03 -.16453723-06

____6_437-02 .2432_3_---_3

R_ .3645B491-03 -*_92C318-0_

K_ -_54633`/14-03 .5_243634-04

_845-_2 -.4844736_-_05

L0101-*11245S93-04 ._3368597-07

L_103-.471864_3-06 * 28521603-07

R_(043.11324937-03 -° _0297353-03

L0(04-*67423294-05 °3"/0"/8005-06

L0103-.62438415-05 .38167141-06
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X V Z OX DY DZ KE RE G

.9999q999 00 -,84926863 0C .29867201-0[ +kC072758 00 ,_67575) C -o4228593 00- "_53963530 00 -°54094467 00 ,269515_6-01
-o84qz6863 OO +IGOQO00Q OL .30561466 00 -,IT45TZ83 00 -,67161638 _0 ,4950604T O0 -.6674RZT9 O0 *ZZ6ZT406 O0 -,36982|74)-01

.2986"_-2_1-_561466 00 .10000000 01 -,_6-01 -,59123BtZ 00 ,_95143TOO-_'00 -°41466790 O0 -,3766--7340-0|Z

DX .60072758 00 -. _T65TI83 00 -o2128|626-01 .99999997 00 -°26?6386| 00 ,53876578 00 ,[808462_-02 °28638786 00 +10859_TT O0
DY .69675753 O0 -°67141638 00 ''59123811 OG -°26763861 00 *10000000 01 -.929§5865 00 o_3692108 O0 -+35_09686 O0 ,30588035-02

DZ -.42205933 D0 ,_958606T 00 .3_95143T 00 *53874578 C0 -*92995845 q0 .|000G000 01 -,37908104 00 ,55563944 00_ ,32960_15"-0

KE .S3043538 O0- -,6674_279 O0 _69400 .1808462T-02 ,336921G8 00 -,3790810_ 00 ,10000000 01 -.21142055 00 +142099[b-0|

RE -.54096467 00 ,22427_06 00 -.41466799 C0 .20638706 00 -.358C9686 00 ,55563946 O0 -,21142055 Oq .10000000 Ol o8924057°,'-02

.24qStSL6-OL -,36_8_-_ -__ .LQE593TT _-_-dZ ,IZ_4_415-Ot .t_ZOqgt6-O_ ,S_2_OSTorO2 ,LO00OOOO 01
K .3669690| 00 -.28550_60 00 .67366836-0| *_66_6[_2 00 ,_gTOT094 00 -,11666411 00 ,52588446-01 -o35280506 00 .00811699-0|
RT(0|-.524359EL-G1 ,23716270 00 *80590364 00 ,32T205?| 00 -.75T00196 00 *65802698 00 *|L439_86 00 °3697644|-02 -,55545963-02

R]103-.87+16662-02 o60952501-01 -,68|04120-01 °90861201-01 -,82838026-0| °12326325 O0 -.|079659_ O0 +11377_49 O0 ,18442142-02

__ LA|_3).66037975-01 -,677915_31-01 ,11329002-01 e)_04994-0 539 Y57-_ -,_5622279-0| ,13T05873-01._-JJ_L_TJ6_-0_

LCIOI),66|9973T 00 -o 378266_4 O0 .39356713 00 -,15363478 O0 °63223612 O0 -. 58376197 O0 °_276494 O0 -,89613233 O0 ,16183159-01

LAl04-o43586253 00 .52535699 00 .17290387 _0 -,34366803 GO -*21782_68 00 .5664437a-0t -°666_009T-01 .9339439|-0| +TTg35299-02

R]105-,20421924 00 *|5386738 00 .2522440T 00 +279662q4 00 -o52638503 00 °56685585 00 .1_254901 00 *3g_qB297 00 °10708|37-0|

L0105).62106153 00 -_ ;34_5842_15 CO0 _44T_4+T4 _0 -.5T51623 _ O_ ,26231050 O0 -,88027068 O0 ,24731_O&"O_

KN R|(OL) LQ(Ot) RiOIO_.____.L_A.|_| LC(Q_| RI[04) LA(061 LOIO_i

X .366949G1 00 -,52635981% O] .6073607_ O0 -.8_616642-01 .46037975-01 .64199737 O0 .22474|92 O0 -.4355425] OJ)__J_.7_7_J_.._

Y -.28550960 O_ .23716270 00 -.T960kOT4 O0 .609_2501-0| -.67791531-0| -°37E_44_4 O0 -.[g668950 00 °5_549g O0 -°_9410|g_ O0

Z o47366836-01 ,8_590_6_ O_ -oTST76549 00 -.48106120-0_L_JI1329002-0] -39 - -_7J___*_3|_16+_0__
0_ *366441_2 00 ,3272057| O0 .286301_5 O0 *9006|201-GI ,35qC4996-01 -.15363_78 O0 °52401660 O0 -,_4)_6803 O0 -,1|R45376 O0

DY °19707094 O0 -, T5700_94 0C .T6838428 00 -.0263802t_'01 o 3539275?-01 +43223_12 O0 -.]TB_.._LT__._.r_-,21782368 00 °_LI,_0J930 00

D| -°11466411 O0 °65802698 O0 -.5|q35668 O0 *|2326325 00 -,25622279-01 -.5_376197 O0 .35110416 O0 °5664437R-0| -,54116_70 O0

KE .52S_S4_b-01 ,}t_39_6 00_.2622066S 00 -*_079459___ *_37058_-01 .33276494 O0 -*22661093 00 -,bb640897_01==.j.,iJ_6_2]00_
RE-.35280595 00 ,]4976441-02 *T3211361-02 _11397349 O0 -,56416469-0| -.89613233 O0 ,|4122966 O0 ,93_9_391-01 -,88191463 O0

K_ .1000_000 01 -, 56]40207-02 ,19390741 00 .75|40205-02 .373T9118-0| °47495177 00 -*39314428-0| -,22030554-0| ,51551_40 00

R[(01-.56L4020T-02 ,10000000 01 -.695_2631 _L._.e.J_50-01 .3720_517-02,..._40932-02 ,15761380 00 .189_087p01 -,46376176-01

L0(011o19390761 00 -.69542631 00 .10000000 01 -,16429096-01 .2i245527-01 ,82550428-0! .20445129 00 -,4|b0829B 00 ,$1556513-01

tk|0_1,37379118-01 .37205517-02 ,212_5527-01 .965779%4 00 ,_9999999 O0 ,7238225b-01 -,14748398-01 -,12857382-01 ,63858843-01

_JOIJ,_7_3_I_O___ZY__t_Z:_Z ,_Z_O_2_QI _,_IL__q_IZIa225_-OJ_,lOO_Q_O_OJ.__.,_SZ_Z3_5 g_,_L ,92T01111 09--

RIlO4-,IqI16428-Ol .15761380 O0 ,20_45129 O0 ,34981979-01 -,1_T48398-01 -,16267305 O0 .9999999_ O0 -,77041623 O0 -,21012920 O0

LOIp4).SL551360 O0 -,44376_T4-01 .8155651_-01 -.98850078-01 .63858843-01 ,92701[81 O0 -,_1012920 O0 -,93892378-01 ,10000000 01

LC(051.516260_0 O0 -,24534961-01 .10226159 O0 -,|1826192 O0 ,62489620-01 ,95742097 O0 -.14083732 O0 -,|0_07816 O0 ,93428031 O0

. __ -X_r__.:..,.Z.Q_Z_Z'L-O-O__ -_I +_61_ .....
Y ,15386718 00 -.36901637 00

_ _ .252_6_7__._._5_
9X ,Z7966294 00 -,1178_315 OC

DY -, 52ge3_.5__

O| ,54485585 00 -.57516232 O0

RE ,39398297 00 -,88827868 00

_____ ,10_06837-01 _2413/50B-_I ____

K_ -.12837705 00 .5|626010 0C

RII0U_%6_-.265_4961-01

LCI01-°29848317 O0 ,10226159 00

ti|03-.25056021-0I ,624_g610-01

RI(_4)°7684B273-O| -.16083732 O0

LC104-,411714_0 O0 o9_4_8031 00

__KI(OSl.9999999_-.3964_96_LC_C.

LC(05-,39644966 O0 .IC00_0C0 CI

..... IT_TICI, L_U_B£K 59 ...... _4/07/26 _TERAIIGH _RUNBEB ____ __ __ P_J$ P__LB__F_ 07ZZ_L____+PA_.._._e._

FREQUENCY 725).4

TIRE TC _ CC3

|72238 5 59 .87039559 C5 .1Z7 01 ,0400

172263 P 5g .qC9|_9_0 0_ _Jl0 C_Jl_
1_2248 5 50 °948772C6 C_ °95T 00 °1934

._ I7_53 p 59 .988S0]_9 C_ -e34 00 .-_-,7500,

17Z_58 5 59 .10290761 06 .736 00 *1865

_3__8374 C6 .652 00 -.1387

CATA STATIST]CS 5Ilklll_L_.l 11_ ....

FASS C&T& TYPE 8EGIh_ING END N_MEER OF STO OEV RMS FIRST NONENT SECOND ROMENT

TI_E ____II_E .... _PD!NT_.._

_T/2R1 _ _/_8-17_238 7/2B_L2JC3___= .]qB O0 .Iq80_ ____=_JLt_-n2 .392-0_
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FBEQUFNCY 8300o0

3 PASS NUMBER 071291

T[_E TC 0 CC3

071132 60 12 ."1C983475 C6 .LL3 CC .0146

071232 60 |Z .10qozq33 C6 .111CC -.0020

071632 60 12 .1_981866 C8 .106 C0 .0098

"'_-'-_ 60 i2 .10981339 06 .104 CC o0215

071632 60 _2 .ICgB081B 06 .103 CC -,0829
071732 60 12 .1_9803C3 _6 _101 CC .0059

07L832 60 12 *1097qTg2 06 .996-CI .0_07

071932 60 12 °10979287 06 .984-CI -.0010

072032 60 12 ,10@78786 C6 ._72-C1 o0010

0721_ 60 _ °1_978291 C6 °g62-C 1 .C020

072232 6012 .1Cq?TBC206 ._52-CZ .0_66

032332 60 [2 .10977317 OG ._k5-C[ -.002q

072632 6012 ,10976837 C6 *_35-C1 .0_88
_2 .1_97636306 .930-Cl .0020

072632 60 [2 *1_975894 C6 .923-G1 -.0068

072732 60_06 .B18-C1 ,0166

072832 60 12 °1C974q71 06 °9_3-0_ .0_39
072932 60 12 ¸ °1_97_517 C6 ,908-C1 -o0098

073032 68 12 .10976C69 C6 °9¢3-01 .0078

-_F_ .1_973676 C6 °BqB-C! .0088

073232 6012 .1097316806 .896-Cl -.0107

073332 6012 .IC9727_5 C6 .891-_1 o0195

073632 60 12 .IC972327 ¢6 .869-Cl -.0029

073532 601_2 .1097190408 ,886-0_ -.0098

073632 6012 .1097148706 .884-C1 ,0156

_/_0 12 *1097107406 ._81-¢1 .¢059

073832 60 12 .10970667 C6 .879-01 -.0068

_-_ .Z09702_506 .876-01 -.0020

074032 60 12 .10969868 C6 o874-C1 o0000

074132 6012 .1¢969_36 ¢6 .874-C1 ,0020

0?4232 601_ .10969090 _6 .072-0] ,0020

074332 6O 12 .1096870806 ,969-01 .OOCO

074432 60 12 olC96833206 ,6_9-_1 -,0020

O74532 6O 12 .10967961 C6 .867-Cl -.0059

07_632 6812 ,10q675_ C6 ,_67-_L ,OQ_?

-o0010

.o_se

,OOlO

-,0qo8

-.0020

-.0127

,0088

-,0_9

.0000

.0C20

.0039

._059

-.O_Re

.0068

-_Q_ge

07#732 60 12 ,1G967233 C6 .86_-01

076932 60 12 ,1_966526 C6 .88_-01

075132 _0 12 .10965840 C6 .862-¢1

078232 6012 °10965504 O_ .882-C1

075332 6012 .lC965134 C6 .859-01

075532 6¢ 12 o1096_528 C6 .85g-01

.075632 60 12 .I0964213 06 ,85q-01
075732 80 12 °109639C3 06 .857-C1

075032 60 Z2 .109635q8 C6 .857-01

075_32 60 12 °109632_8 06 .857-C1

080032 60 12 .10963003 C6 .857-01

000132 6012 .10962712 06 .857-01

080232 60 12 .10962_28 06 .854-01

q80337 6¢ 1_ °1qq62_4 B g6 1854-01 _049
080632 _0 12 .10961873 C6 .854-CI .0039

080632 60 12 .ICg6133806 .E_4-01 -.0146

080832 60 I2 .10_6o023 C6 .854-C1 -.00lC
080932 60 12 .10_60573 06 ,854-C1 -o0020

081032 60 12 .10_60329 06 .852-01 -.0029

$TkTI_N NUVBER 1_ _4/70__

FREQUENCY 8300*0

|T_RATION NUMBER 3 PASS NUHBEA 071292

IIPE TC Q CC3

081232 60 12 ,L095985_ C_ .852-01 -,0_49

081332 6012 .1095962408 .852-01 -,0234
081432 6012 .1095_39906 .852-_- .0i17

081532 60 t2 _.1959179 C6 .852-C1 -.004g
081632 60 12 ._ O& .8_2-01 -.C049

_8|732 60 12 .1_958754 Q_ .852-01 .0137

081832 60 ]2 .109fl85_8 06 .852-C1 -.0186

• 0_|932 60 12 .1095834006 ,852-0_ ,,, ,_CIQ
082032 60 12 .10958153 06 o852-01 .0049

082132 60 L2 .10957962 06 .052-r_, -,qOT8

082232 60 12 .1095777706 .852-01 -.0020
082_32 60 12 .1_957596 06 .852-C1 -.0127

082432 60 12 .1_957420 06 .830-01 .0107

, 0e_53_ §g IZ .1_5725o 06 .85o-01 -,Ol)_

082632 60 12 .10957084 06 .850-01 -,0039

08_732 60 12 .1_956q22 C6 ,850-_ -,0098
082032 60 i2 ,1_q56766 06 ,850-0l .0029
082932 60 [2 .10956615 06 ,850-01 -,0L66

_83032 60 12 .I0956468 06 .850-01 .0156

083132 60 12 .10956327 06 .850-_1 -_0166

083232 60 12 .10956180 06 .830-01 °0020

60 12 .1C956C5_ _6 .850-{| -,_19_60 12 °I0955930 06 o850"01 -.0039
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FREQUENCY B3COtO

ITFAATION________..

T|PE TC Q _(;3

084132 60 12 .10955174 06 .116 CO -.0039

IlS._23Z 6_ 12 • 109550_5--O_IJL_I____OJ, ZT.

084332 60 12 .10955000 06 .116 00 -.0029

084532 60 12 .10954866 06 .1|6 0C °0088
___L_46312 6(I 12 .10954775 06 .116 00 --*004q

084T32 60 12 *10954710 06 .116 00 -*0010

__ 0_18_ 6_0_0954649 C6 .11_ L._

084932 60 12 .109.54593 06 *116 O0 ,0020

__ 085032 6_12 .109545,_2_06_ _11_ L 40000

085132 60 12 .10954495 C6 .116 O0 -*0156

085,;'_;) A0 1) ,10q_&&l_'t t_/. -11_ CR -*fl09_

085332 60 12 .10954415 06 .116 OC -*0020

___(I85432 6_IJ, Z .J[0954302_6 .J.JJL(_____-Q283

085532 60 12 .|0956356 G6 *316 00 -.0223

__ 0851L_ _ _105L54230J:/L_L76 I_C____ -._C_ :

085732 60 12 .10954311 06 .116 OC -*0117
• nRI;R12 An 17 .l(',qqA;IQ_. _/, .11A _0 .01A/,

005932 60 12 .10954287 C6 .116 O0 -o0176

_900-_ f_l_-_L£_5_LZBJ.A16_16 0k _0029

090132 60 12 .10954280 C6 .|16 00 -.0049

__ 090232- t18_.iZ _JA_9-_L_ .116 _Q_O_L

090332 60 12 °10954292 06 *116 0C -*0088

, 090632 6O 12 .10954"405 CA _II__0029

090532 60 12 .1095_.323 06 .116 CC .0059

090732 60 12 .10954371 06 o116 O0 .0080

__ _9_10.32 b_ 12 .1095_CL_6 .1].6 _ _0_20_

090932 60 12 .30954637 06 .116 C0 -.0166

__091_,_(_954569 _6 .117 _0 _-_0246

091332 60 12 .10934622 06 .117 O0 *0|27

__ 091432 _ 12 .109_6_ (;6 _117 C_C___ "_T

091532 60 12 .10954761 06 .117 00 -*0117

091732 60 [2 .10954878 06 .117 CO .0215

__ 091B32_ 60 12 _9_5_L,9_SJ_[16 __0059

091932 60 12 ,10955C32 06 .117 C0 -o0195

__ D92.03_ .___ .10955115 06 ,117 CQ -.0(159
092132 60 12 .109_5203 06 *1]7 00 -.0010

__ 092_ 6_ 12 .1C955296 CL6 "117 _ --*0234

092332 60 12 .10955392 C6 °117 CC .0107

092532 60 12 .10955598 06 *117 00 -*0166

___9,T:6.._2__0 12 .10955707 C6 .117 CC .0256

092732 60 12 *10955821 06 ,117 00 -°0266

__ 9921'3_2 60 12 .109559._9_0_ .117 _G =.0_9

092932 60 12 .109560_1 C6 .117 C0 .0256

093332 60 12 .10956591 06 .117 00 .0068

-- 093432 60 12 .10956734 06 .117 CO _ ,0107

093532 60 12 .10956881 C6 ,1L7 00 -.0264

__ 0.93632 _ .109_7_32 C6 .117 OC -.OC4_L

093732 60 12 ._0957187 06 .LI7 C0 .0266
093832 60 12 *109573_7 C6 .117 00 -.0039

093932 60 1_ ._0957510 06 .117 C0 -°0049

094032 60 12 .IC957678 06 *117 00 *0029

094132 60 _2 .10957850 06 _|_7 00 *00_9

094232 60 12 .1_958025 C6 ,J17 CO -*0039

094332 60 12 *109582_5 96 ,117 C0 .0146

094632 60 12 .10958389 06 .118 CO -*0284

094632 60 12 .10958768 06 *1|8 CO -o0195

094732 60 12 -1095_9_8____L_.8 00 .0266

094832 60 12 .10959164 06 *118 00 *0098

094932 60 12 .1095936T C6 .I18 (;_ -.0264

095032 60 12 .10959375 06 *118 CO -.0020

_ 095132 6_ 12 .1_959786 06 _|_8 CO _OqO0
095232 60 12 .10960002 06 .118 00 *0127

095332 60 12 .10960221 C6 .118 00 .0029

• 10960645 06 *118 00 -°0127

• 10960671 C6 ,|18 CO .0000

.10960902 C6 .118 O0 -.0078

• 10961137 C6 .118 O0 -.0215

• 10961376 06 _]18 00 .0|07

095432 60 12

095532 60 12

095632 60 12

095732 60 12

095832 60 12

CAT_ ST_T|_T|_ STATION 3 ITERATION 3

PaSS CAIA TYPE BEGINNING END NUMBER OF STD CEV RNS FIRST MOMENT SECOND NONENT

TJ_E T[_E POIHT_

071291 CC3 7129-071132 7/29-081132 61 .822-02 .842-02 *18_-_2_ .709-D4

07/292 CC3 7/29-C81232 7/29-083432 23 *105-01 .112-01 -.399-02 .126-03
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FREQUENCY 8169.0

TIPE TC Q CC3

175332 80 41 .12837663 C6 .850-01 -.0107

175432 60 41 .12885981 C6 .850-01 .__..0_8

[756]2 60 4l .1296224C C6 .850-01 ,0039

.... [ 75_32"" _ -_ _- _ i_9_ 4 _" _ 6__ _'O_O01 :'_ .O-_

175832 60 41 ,1_017_43 _6 ,850-C| _0_66
1_0432 60 4l .13099979 06 .852-01 -.Oily

180632 60 41 .13108_2T 06 .852-01 -*0078

180732' 60 41 .131102_2 06 .852-01 .0117

180032 60 41 .13110692 06 o852-81 .8059

_80932 60 _1 .131_9936 06 .052-01 -_|p_
181_32 60 _I °13108112 C6 .852-01 ,0098

_8_32 6C 41 .131C5343 _6 .852-01 -,Cq_ 9
181232 60 41 .1)1C17_0 06 .852-01 ,0029

181332 60.41. °1309739806_6___o852-01 ,0_C_
181432 80 4] .13092406 06 °852-0) .0098

381332 60 41 .13086840 06 ,852-C1 o0020
181632 60 41 ,13080769 06 .852-C1 -,0049

181732 60 4_ ,13074254 C6 o852-01 ,0Q59

181832 60 41 °13067352 C6 .852-01 -0156

q 4 6 9 c_ -,007_

182032 60 41 .13052571 06 .852-C1 .0213

_82_3_ 69 4_ .13044776 ¢6 ,854-0| .9_20 .

182232 60 41 .|_036768 06 °854-01 -.0039

182332 60 41 .13028554 C6 .854-Cl _0949

182432' 60 kL .1302_-187 06 .854-01 -o0010

. 182532 60 41 .13011682 06 .854-01 o0_9_

182632 60 41 .13003064 06 .854-01 -.OOgB

182732 50'_1 .1299_353 C6 .854-C1 °0058

182832 60 41 ,12985566 C6 .854-Cl .0098

.-- I82932 60 41 .12976720 06 .854-01 .0ql_

183032 60 41 °12967830 06 .894-01 .0020

183532 60 41 .12923133 06 ,854-01 -.0010

__._._14212 06 .R_7-CI ._]87

183732 60 4l .12905313 06-o857-01 -.0166

__832 60 41 .12896447_ .... _§

183932 60 41 ¸°12887616 08 .857-01 .O078

184132 bO 41 .128_0077 06 .857-01 -.0098

__LL_5 .857-01 _49

184332 60 41 .12852733 06 .857-¢I °0000

18&532 60 41 ,128356C8 C6 ,857-01 -0010

184732 60 41 ,12818722 86 .85T-81 -.0068

188932 60 41 .12802091 06 .859-01 ,00T8

. 185032 60 _I °12793874 08._1._-_0_7Jl

185132 60 41 "'.12_85725 06 *85q-01 .0010

___0_1_7_L96_3 06 .859-81 -,0127

185432 60 41 °12761691 06 o859-01 °0039

.___ 18§53_6_ .1275_2._ 06 _B59_01 ...... flC_l_

185832 60 41 .12730630 06 .859-01 -.0010

__ L_932 _60 41 .._272_.859-CL__.__059

190032 60 41 .|2715525 06 .862-01 -.0020

190232 60 4L .|27007C8 06 o862-01 -,0039

.... 190332 60'_L ...12693397 Cb_,852-C1 . _0127

190432 60 41 .12686164 06 *852-C1 -.0068

__ 19053Z 60 %/ .126Z8999_6 .862-01__._ r._05_L-___

190632 60 41 .12671903 06 .862-C1 -.0010

191232 60 41 .12630762 06 .864-01 -.0010

__._191332_60 _1__624138_4r01 .... _029

191432 60 41 .12617581 06 .864-01 -.0078

191532 60 61 ,126C465_ C6 .864-Cl .OCO0

191832 60 41 .125_1_89 C6 *86k-01 -.0107

I_L_I__6_LE . .[253_4E_LJI_ .86i-_0020

192232 60 41 ._2567392 06 .867-01 .OCO0

___L_2332 _aO_Ll _/25613_2 Q6_._-Dl____ _.flC_B
192432 60 41 .1285545Z 06 .867-01 -.0049

192632 60 41 .12543745 06 .867-01 -°0049

_ .1929t2__/_0_L1 _-12_o8a7-01 . _J_2q

19303_ 60 41 .125210C8'_6 .857-01 -.0178

193132 6_ ._2515£610A._1 .0_19

193232 60 _1 ' e12509968 06 .869-01 -.0117

193432 60 41 .12489139 06 ,869-C1 -,0215

_ 3_93532_J_1 .124q3fi_._,d_._.flt_-DL _DC39

193632 60 41 .12488516 06 .869-01 °0C29

___9_2_ __12483_B1 06 .B6g___ -_c�B
193832 60 41 .124780_5 06 .869-01 -.0049

194032 60 41 .12467871 06 .869-01 ,0029

184232 60 41 .12457839 06 .872-01 -.0234

i944_2 60 4i ,i_4_T¢94 06 .872-C1 -*0068

194632 60 41 .12438331 06 ,872-01 .0029

J._14732 AD _1. .12433_A? £16 .ET2._I -*021_

196832 60 41 .12428847 06 .872-C1 .0137
__ -19_4932 AD &l ._12424130 _Jk .ET2_QL__ _.0176

195032 60 41 .124195]6 06 .876-_1 .0059

195232 60 41 .124]0394 08 .874-01 .0039

195432 60 41 .12601818 06 .874-01 -.0166
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$TATICN EUPBEE 41 64107128 ITERATION NUMBER 3 PASS NUMBER 071261

FREQUENCY 816920- ..........

TIPE TC Q CC3

19553_ 60 4_ .123q6991 C6 .874-C] .0078
195632 60 41 .[2392603 C6 .874-01 -.0146

195732 60 41 ,12388255 06±824-01 ,0020
195B3_ 60 4L ,123_45 06 .8T_-01 ~.C_2_

195932 60 41 .12379674 C6 ,876-01 ,0117

200132 60 41 °12371244 06 .876-0_ -.0107
200232 60 41 .12367085 C6 .876-01 -.0023

___Z_0]_1 .12362962 06 ,P76-QI _,OQEL
2CC432 60 41 .12358876 C6 .876-01 -.0078

200632 60 41 .|2350809 06 .876-01 -.0059

200732 60 41 ,12346827 06 ,ETE-QI -,0078

200832 60 41 .12342880 06 .879-C! .0117

201032 60 41 .123_5088 06 .879-01 -.0107

ZCLt6_ 60 4l .123_12_L _6 .879-0 T .OG6e

201232 60 41 ,12327427 C6 ,079-¢1 -.0020

2UL332 60 41 ,12523645 _ ,67q-_l -,0eL0

2C1432 60 41 ,123188g5 _6 ,879-C] --0020

2_1532 60 41 .12316176 06 .879-01 _.0156

_0---_[ ,123124B9 C6 ,881-01 -,0078

201732 6041_._,_88383_J._ .0078
201832 60 41 .12305206 06 .88]-01 -._lO?

Z01932 60 41 *_2301610 C6 ,88|-_ .0039
2020_2 60 41 ,122_8043 _6 .881-0l .005q

2U2132 60 41 .1229450506 .EE]-Cl -.OClO

2_-2"232 60 _1 .12290996 06 .881-01 .0020

__ 4 ,12287518 C6 ,881-01 + - 0L27
202432 60 41 ,12286064 _6 °881-01 *0068

202532 60 41 ,12280640 06 ..,_-_[ -_0_

202632 60 41 ,|2277244 06 .884-01 -,0205

202832 60 41 ,12270532 C_ ,884-01 -°0020

203032 60 41 .12263928 C6 .884-01 -.0127

203132 60 41 .122_ .884-Q_ -_0_9_

203E38 60 41 °1225742_ C6 ,884-01 .0049

Z 033 __ 56_ I_m _ 1 --_OOtO
2_3432 60 41 *1225|024 06 "B86--Ol --'0244

_5_'_ JL_ ]22__a:_8_6 - C 1 .0225
203632 60 41 .12244723 C6 .886-01 -°0098

203732 60 41 ,122416C8 06 *¢0§-_1 .0010
203832 60 41 ,12238518 06 o886-01 -,0117

___ Z03932 __O-_L .12235_51 C6...8_6-J7_L ___O_Z_

204032 60 41 ,122_2407 C6 ,886-01 -.0068

204232 60 41 ,12226_8q 06 .88_-_1 -.0078

--_L _,12221_9 - - __

204432 60 4l .12220461 06 .88q-0] -.0088

204632 60 41 .12214621 C6 .88q-01 -*0078

204732 60 41 ._1 _ -J2L_

204832 60 41 .12208866 06 .891-01 ,0010

205832 60 41 .1_203196 06 .891-01 ,0020

__. ZG513Z 60 _L.- _L22C0392 _6 .89L-_ ..... ,0117

205232 60 41 .1219760B 06 ,891-01 -,0156

2_5432 60 41 .121921_0 06 .891-01 -,0020

205632 60 41 .1218667106 .894-81 -.0078

205832 60 41 °12181318 06 .894-01 .0059

210032 60 kl .12176039 C6 .894-01 -*0|17

FREQUENCY 8510,2

211132 60 41 ,121482q8 C6 ,898-01 .0176

2L1332 60 41 ,12148467 06 ,898-01 *0137

___211632_ 6J_1_. ,12_lC7_06 L898-01_ _1166
211532 60 41 ,121386_9 06 ,8qE-CL -40039

__ 211632 60 _1_ *1213.6t3_6__98-0J_ ,0_59
211732 60 41 ,121_39_2 06 ,898-01 ,0127

_J_CL._._ .1_1tt661 06 ,_TLL-0_ -,0146

211q32 60 41 ,121_346 06 .g01-01 ,0088

212432 60 41 ,12117964 06 ,901-01 ,0039

__212532 60 41 ,1211575_86 _-OJ_ ,01BJL

212632 60 41 ,12113539 06 ,_03-81 -,0049

_2Z1Z_LQ _I_IJJ_I]KL_L_-_ ,Q_Z_

212832 60 41 ,12109147 06 ,g03-01 ,0088

__. 2115132_ 6_tL1___ 1210692]_06 _�C_-QL -,11166

213032 60 41 ,12106809 C6 ,903-01 ,0088

__ 213131 _O aLL_*JllC2_O-O_ ,,_9_0_-_L .__ ,0_29

213232 60 41 .12100523 06 .906-01 .0039

213432 60 4[ .12096287 06 .g06-01 .0078

__ 213512 6_ 61_ .12_9_18_ _6 _9_-Q_ .0J.66

213632 60 41 ,120_21_2 06 *906-81 -*0176

2137_2_ 6_1 _1 .12Q_tLZT 86 _9_6-0._L ,CIQ_

213832 60 61 ,12087965 06 .906-01 *0029

FREQUENCY 8470.0

214132 60 4l .12081845 06 .908-01 .0000

__ Z1_232 60 _1 _.12_79_29 06 ,_O_L-C1 ,0088

214332 60 41 .12077824 06 .908-01 .0039

.___ZIk_._28ILAL_QTA_31_16__90BTIZI_ .__013_

214532 60 41 o120738_9 06 .eOE-Ol ,0088

__21_632 60 _1 .120718]_ 06 _tl-Ol ..... ,_3_ ........................
214732 60 41 .1206991706 *gIl-O1 ,0078
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STAT[CN NUNBER 41 6410TI2JS ITERATION NUMBER 3 PAS_ NUNBER 07_28i

--_I_E ]C O CC3

214832 60 41 .12067qEB C6 .g11-01 .0039

B14932 60 4L .12066029 C6 .911-01 ._7

215C32 60 41 .12066100 06 ._1_-01 -.0195

FREQUENCY 8648.G

_30832 60 41 .lIq]T767 06 .g4Q-01 .0078

230q32 60 41 .I1936370 C6 .g4_-01 .0127

23L032 bp 4| ._1914qTT C6 .94_-01 -.0029

231132 6_ 41 .LI933_BT 06 .942-01 *0098

231232 60 41 .11932201 0G .942-01 .0186

231332 60 41 .|I930819 O& .942-01 -.O09B

_314_2 _9 4I .I192944o 06 ._4S-_I Tg_eT
231532 60 4! .1192806_ o6 .q45-01 -.0059

a3163a _,_ 41 .119266q4 c6 .94_-01 .0273231732 41 .1_26 _6 .94 -El .00B8

231832 60 41 .1Lg23961 _6 .q4S-OI -.010T

231_32 66 41 .11922599 06 .q45-Ol .0215

_o32 60 41 ,11921241 _6 ._47-o1 -.914_
232132 bO 41 .11919886 06 *_42-0l .0010

232232 60 41 .11918535 O& .947-01 .0186

2_2_32 60 41 .I19171B6 06 .947-_1 .004q

232532 -_ 4l .119144_8 06 .950-01 -.0156

232632 60 41 .llg13159 C6 .g50-01, .0_93
233032 60 41 .l190782q 06 .952-01 -.0107

233132 60 41 .119C65_4 06 .q52-01 .0088

233232 60 41 , .I 1_1-81 _6 og52-C1 - '0186

_33332 G 0 41 .llqE38E_ 0_ ._5_-01 T_020
233432 60 41 .119C2544 _6 .952-C1 -.007B

_3632 60 4l .11B_917 06 o95_-¢1 -.0039

233?32 6q 47 .IIB_._BGC? 06.95_-0l -.004g
2_3812 60 41 .11097_CC 06 .9_5-0L -.0146

-.0156¢_41_26o 4_ .lz._3_z c6 ._7-_
234232 60 41 .118_20q3 C6 .957-0i -.0010

• 234332 60 41 .1LB90797 C6 _9_7-Q_ _.00TB
234432 60 41 .11889504 06 ._59-C1 .0137

234632 6_ 4l .11_86_22 C6 ._59-01 -.0078

_367_,_.._._Q 41 ,11885615 C_ ._59-Cl .0020
2_4832 60 41 .1188A349 06 .962-01 *0078

_349_2 60 41 .118830_G 06 ,962-_| -.BEes

235032 60 41 .118B1784 06 ._62-C1 -.0068

235232 60 41 .llBT922G 06 ._64-01 .0049

__235332iO__,-_JJ_YZZ_.-C,._J._f-¢I -,019_
235432 60 4l .11876676 06 .964-01 .OOBB

235632 60 41 *11874132 06 .q67-01 .OIIT

23ST32 60 41 .1_872863 06 .q67-C_ -_0|1T
'--235532 60 41 _ C6 .g69-Cl .0156 "

m ,

_35932 60 41 o110703_9 C6 ,9_9-_ -t0059

FREQUENCY 84_8°0

T1PE TC Q CC_

000032 GO 41 .11B69064 C6 .969-01 -.0107

. 0C013_ 60 4| .lle678_I C6 .qT__-Cl .0_}9

OCOZ3Z 60 _l °11_6653_ 06 .97_-CI .0039

QCO3}2 60 41 _lL_6527q 06 .qT_-Ol .B059

0C0432 bO 41 .11064020 C6 .q74-0l -.0059

QQO53_ 60 41 .11062763 06 .974-01 ,_0_0

DATA STATISTICS STATIQ_ 4

PASS DATA TYPE BEGINNING END NUMBE R OF

TIML TIM[

..__.___7_CC3 7/2R-175332 7128-235932 257

071291 CC3 T/29-00_032 _129"000532 G

IT_J __!lOt_ 3

STD DEw RNS FIRST MOMENT SECOND MOMENT

.102-01 .1_3-01 - - _-01

• 603-02 .603"02 -.163-03 *364-04
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ST_TI(__ _u_018 5_

FREQUFNCY

. 64107/2_ ..... iTERaTION NU_OER ....... 3 .... PAS_ NU_][R 07/_82 J-

e426._

215332 60 5[ ,116947fi6 C6 ,918-C1

215632 60 51 ,11687_03 C6 ,518-01 ,CC59

.0C59

215832 60 51 ,116P2567 C6 ,_2_-01 ,0098

220232-- 60 51"-:[[673100 C_oq]_-C! ..... -,_ ........................................

--Z2:432 6051 _116684_7 C_-'9"20-01--_CC8_

220832 6051 .11659398 C6 .92_-_L ._029

--. 220932 60 5| .1165737__ C6 *823-]_L_ .EC68

221232 60 51 ,11650585 06 ,923-01 °0137

___2_3_2_._ 5J_,_16484__[ C6,_23-01 o0166

221532 60 51 .I1666141 C6 ,923-01 -°0C88

221732 6_ 5_ _l|67992___6_23-¢1 -,0C10

221812 6051 .11637835 G6 o923-01 ._003

221932 60 51 .11635763 _6 .825-C! .C166

.. 27_31_.._60__1 ,116316_5 06 _q_,_5-Cl .0166

2223]_._ 60 51 .]1627626 06 _25-_[ .002_
222632 -60-51 ,116_5629 C6 ,925_'ZC 1 ,0868

222632 60 51 .11621678 C6 ,9_5-0l ,C146

--- 222_Z_._L._, ! l _L_--.7 __. _b___ _;Z_¢L ...... _.l!6_____
2228]2 60 51 .11617786 C6 °_28-C1 *0Cq8

222932 60 51 ,116158_L_6_28-01 -,0078

223032 60 51 .11613950 C6 ,928-01 .C166

223532 60 St ,116C6607 C6 ,_28-01 ,0000

223732 6_ 51 ,11600_6 06 ,_30-01 ,0225

223932 6C 51 .115973E_ 06 ,93_-01 ,0010

.... _ Z_,.._LO__LL__- _ ______Z_£J__ _3_1 _ _01 _

226132 60 51 ,115938_7 C6 .930-0_ .0068

22_332 60 51 .115_036R C6 .930-01 .0000

226532 60 51 ,11596042 C6 ,_33-C1 ,0166

.._ 22_632 6_ 51 ,115852_8 C_ ,_33=C1 _ ,_01_-__

224732 60 51 °11583567 C6 .933-_! ,0088

. 2Z4832 60 _L .llseLsc0_ C_ ,_.___L__,_C6_
22_932 60 51 ,11580246 C6 .933-01 ,0039

225132 6051 .11576973 C6 .933-C1 .0059

225332 60 51 ,11573751 C6 ,R35-Cl oCC3q

225532 60 51 _J,_06_=_1_0186

225632 60 51 ,11569C13 C6 ,935-C1 ,0059

225732 60 5_ ,1156_58 _6 1_35-_ ----,_O§_

230032 60 51 ,13562866 06 ,935-C1 ,CO6q

_ _30132 _051 ,L2561360 C6 ,838-01 ___010

2302]2 60 51 ,1X559865 C6 ,936-C1 ,0117

-- ,1_5-583_3_961_38-01 ,0_3_

230632 60 51 ,11556_12 06 ,938-C1 ,0088

FREQUENCY 8391,6 66107129

001132 60 51 .1148268206 .959-CL -.0068

O01332 6051 .11_80909 _6 .959-C1 .0069

001632 /_(_51 ,11%78612 C6 .95_-_1 _,_061

001732 6051 .11677863 C6 ,858-01 .0020

001832 _1.51 .1167_122__6 .o._2-Cl ___013_

001932 6051 .11676388 C6 .962-01 -.0069

002132 8051 .1147696706 °962-01 -,0010

_ • OC2ZaZ 60 _1 o11_7%238 C6 .862-01 _0_68

002]32 6051 .1167353686 .862-01 .0020

__ 002A._2 6051 .11_4_ _6 .862-£1 --,C_IB

002532 6051 .1147215806 .966-01 .0058

.... DC2&_2 6051 .11&T.L_ _6 .q6_-_l -._6

002732 6051 .11670810 C6 .966-01 .0146

_-- ooza6z _LL_]JATCC_d_ 06 .,96_-C1 ___.OC2D

002932 6051 .11669483 C6 .964-0L -.OC2O

__ OO6Q6Z 60 5l .11_1]B_ ._6_°_,1 ..OCC_

003132 6051 .|166820706 .966-01 -.0C59

-- D03Z32._J_ZSl--__I_7--5__L_LT--_.I____.--LO039

003]]2 6051 .1166695106 ,867-01 .0069

_ 003_]2 6_0 5_11_663_,_16 ,_67-01 ,QC59

003532 60 5[ .11_65725 C6 .967-0! -.0176

__ 001632_51 .11_6512_6 .967-C1 ,0C29

003732 60 51 .11666528 _6 o967-01 -.0166

003932 60 51 °1166336| 06 .967-0l -,0088

__ _6_32 _L 51 .114627_E06 .969_1 ,J_Z9

00_132 60 51 ,11662222 06 .969-01 ,0098

00_332 60 51 ,11661112 06 .969-01 -.0059

006532 60 51 .11660030 06 .969-01 .0127

_ 00%632 60 51 .11_595_0 06 ,_69-01 -.0176
0O6732 60 51 ,11_58976 06 ,972-01 ,O_2C

0_B32 6_ 31 .[1%58_60 06 .972-01 ___OOZO

00%932 6051 .11657950 06 .972-81 -o0010

_11457&47 _6 -972-_L ....

0C5132 6081 .11656951 C6 .972-01 -.0107

005232 _ 51 .11_566_2 C6 ,972-0_ _ _r_,OOlO .............

085332 6051 .11655979 C6 .972-0t .0098 .........................
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.............. Fn(OO_wCV " "e39i_ .......................................................

0C5432 63 5[ ,116555_3 C6 ,_T4-C! 0029

005532 60 51 ,114550_,'-_" ,074-C1 -,OC2g

0156_2 bO 51 ,11454771C6 ,_74-01 -,(088

0C5932 bg 51 .1_453221 06 .q74-Cl o0010

01_132--6_--51 *11952354 C6 ,977-01 °0254

010332 60 51 .firSt't2 C6 +977-C_ -oCC68

01¢73_ 60 _1 .!14_99_3 C6 ,_77-Cl -,002C

010832 60 51 .I_449517 _6 ,977-01 0176

01lC32 60 51 ,11468761 C6 *_79-C1 °002_

011132 _ _E--;£_4E_-,_-_ .... --,o_7

011332 60 51 ,L1647673 _6 ,_79-C1 -,0010

011_32 6O 5[ .11447323 ¢6 ,979-01 ,O_6e

011732 60 51 .114463_5 C6 ._81-01 -.001_

Oltq_2 60 51 .11_45656 C6 ._81-Ck -.0C68

012132 60-5"1 .H4_029 C6 ,9_1-01"-- .oZoe

012332 60 51 .11444424 C6 ,984-C1 -,0127

012532 6_ 51 .11443842 C6 .984-01 .0197

012732 60 5_ .I_&43282 C6 ._84-C1 -.002_

012932 60 51 ,11442743 06 ,_84-01 ,0039

013132 60 51 °11442225 C6 ._86-CI -.C029

013332 60 51 .1144172S C6 ,_86-01 -.0_23

.... _13_32_6151 ,Ll_aO. 58gCE--J_._.-.C1.-------_,01}T .........
013532 60 51 .11441253 _6 ,_86-C1 ,0078

0_3732 bO 51 .11440797 C6 .989-CI -.0_Z9

_ __013B.'_2 bC_51 ,1145_576 C6,_89-CL ..... 0_L_

013932 60 51 .11440361 C6 .989-C1 -.0127

._ 014_32 __51 ,114_0_5_ C6 _589-C]. ____,CCT_

014132 60 51 *11439945 06 .989-C1 *CI07

014332 60 51 .11439549 C6 ._Bg-CI .OOTB

014532 60 51 ,11439172 _6 ,991-01 -,0C49

014732 60 52 o]143BB14 C6 _991-C] °0088

0[4932 bO 51 .1|4_8475 C6 ,991-01 .0215

---- 0}5052 60 _1 ,11k_8312 C6 ,991-CL.___ILLT_ ........

015132 60 51 ._143815_ 06 .994-01 -.017_

015732 60 51 .114372_B 06 .994-01 .023_

0159_260 51 .11437047 C6 .996-C1 ,0098

__ _20_32 60 51 ,11_3692g _6 ,99.6-C1__=_00-10 ....
020132 60 51 ,11436814 06 ._96-C1 -,0C59

020532 60 51 ,11436597 06 .996-01 -,0215

___20532 6_ 51 .11536k5_ _6 _,-999-_L___01_ ____

020532 60 51 .11_36_97 O6 .999-CI .0127

__020632 ]a_ 51 ,11_,3_03 06 ,999-01__-,012I .....

020732 60 51 .11436213 06 *999-CI .00_9

_Oe_2 aO _t .1]_16127_E_fz-,-9_91-.._1_11_

020932 60 51 .11416045 06 .599-Cl °0029

__02i032 60 51.11435966_6 .99_-0L._9029 __

021132 60 51 .11435B92 C6 ,100 00 ,0127

___0212_12 6_ 51 ,114_021 C6 _20_ CC__ ._0

021332 60 51 ,11435755 06 ,100 CC -,0137

021532 60 51 .U455632 C6 ,10C 00 ,0254

__021L_2 60 51 _ ,1_33_51'_6 _L_-_o2o

021732 60 51 .11435325 06 .I00 0C -,0176

__021832 6_ 5l _,.11§35_?? C6 ,10_ C0__-,0010

021932 60 51 .11435432 C6 .100 C_ -,0039

022132 60 51 ,11435353 06 ,1CC CO -,0010

__022232_5__ o1143531_C_ _100 OC .... OG_9

022332 60 51 .114_5289 06 .lOC OC .Otl7

__0ZZ432 60__,_, _ .Llk3_L_6 ,-LCS,_d?_-,OI6_

022532 60 51 .11435238 C6 .I01C_ -.0117

022732 60 51 .114552_0 06 .IC1 00 ,0137

__0221_2 60 5_L ,11_351_Z _6 ,101 C0___ ,0166

022932 60 51 .11435176 06 ,101 00 -.0107

__0_32 _ _1__,11_13_i69 _6 _101_0.____ -,COL

023132 60 51 ,11435165 06 .101 O_ .0029

023332 60 51 ,L_435166 06 .101CC .0059

____023'L32 60 51 ,11_35131 06 _101 0___ ,0025

023532 60 51 .II_351B0 06 .I01 O0 .0029

__02.16_2 60 51 ,11_35191 06 _JCI_-,&LIlZ

023732 60 51 .114352C5 06 ,101 00 ,0117

023932 60 51 .11435243 C6 .101 00 .0176

02_0_2 60 51 ,11435266 £_J_l C0 ..... _0020 ...........................

024132 60 51 ,1|4_5292 C6 .101 O0 -,0088
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$TATIEN EUXBER 51 64/07/29 ITERATION NUHBER 3 PASS NUHBER 07/2_

FREQUENCY "_8_91,6 .................... ......................

TIPE TC Q CC3

026232 60 51 ,11_35321 C6 ,101CC _0186
024332 _ _" ,11435353 C6 ,101_ ,0020

024632 60 51 °11635388 C6 .IOICC -_C107
024532 bO 51 .11435425 06 ,101 00 ,0010

026632 60 51 ,11435665 C6 ,101CC .0CC0

024732 60 51 .11495507 C6 .lO] CC .0078

024992 60 5t 11635553 C6 o101 _049
026932 60 51 .11435601 C6 .]G100 -.0068

025032 60 51 • [ _565__ C6 _L_C .0049
025132 60 51 .i16357-04 _6-.102 CC .0078

025232 60 51 .11435760 C6 .10200 -.0146
025332 _57 .11635818 C6" .102 O'C .0049

025432 60 51 .1_435078 C6 *102 OC *OQ_O

_25532 60 51 .11635941 06 .1O20C .0039

025732 60 51 .11636C74 06 .102 00 .0078

025832 60 51 .114_6144 06 .102 GC -.0098

025932 _T ,116362[6 _ .IO2 _E .o010

03003_ 60 51 .11436291 06 .102 C_ .0059

030132 60 51 .11696368 C6 .102 00 °0039

030232 60 51 .11696447 06 .102 Q__ _0|46

030332 60 51 .11636528_6".-'_2 CO .0029

030432 60 5_ ,|!4366_] Cp_LI¢LCe .q029
030532 60 51 .11436697 _6 .102 00 .0166

030632 60 51 .11436784 C6 .102 CC -.0_98

030732 60 51 .11636874 06 ,102 0C -,0049

030832 60 51 ,114369_5 06 ,102 0C o0127

030932 60 51 ,11437059 C6 _02 CC -,0068

031032 60 31 o11437154 C6 ,102 CG _059
031132 -_-_ ,11437252 06 ,102 OC ,0166

091232 60 51 .1143735_._.10_ O_ .gg49
031332 60 51 .11437452 C6 .L02 00 -.0078

031432 60 51 J1 4_55 CL.102 CC .0lit

031532 60 51 ,1163766_--_6 _1¢2 00 -°0029

031632 60__,_TL_67_._5_L_,10.?_0C ____LQQZ9 _____
031732 60 51 .11637875 56 .103 00 ,0166

-- 031832 60 51 .1163798__._,L10;]J;__ --.0029
031932 60 51 .I1438097 06 .103 CO -*0069

032132 60 51 *11638325 06 .103 00 -o0215

_Z13_.5_L .1L+JB_Z C6_/L0_L.0117

032992 60 51 .11438560 C6 .I03 CC -.0029

032632 60 51 .11438680 C6 ._L_3 00 -0000
032532 60 51 .11438801 06 .I03 O0 .0059

032732 60 31 .116390_8 06 .I03 0C .0029

_ 032832 60_1_ .11_37173__6_,1_9_(L _,_02o

032932 60 51 .11439300 06 .109 OC -.0039

033132 60 51 .11439558 C6 .103 0C .0176 -

033332 60 51 .116_9821 06 .IC3 00 .0029

033432 60 51 .IL_L_S�_L_6 ,L_3 CC,_0020

033532 60 51 .114_0C89 C6 .IC3 00 .0059

_363_ 60-_! ,IL4_02_5 06 -1_3 0_ ___ .0156

033732 60 51 .11440362 _6 .103 CO -,0039

_-- 033932 60 51 .11640639 06 .103 00 °0078

036132 60 51 .11640921 06 .103 00 -.0068

]13_232 60. _l dlk_l¢e3 C6 .1C_ 0_ .......... _0039 __

034332 60 51 .11441206 C6 .104 OC .0215

_ 03_43Z 6P 51 ._I_!350 q_ .I04 _G _ _.0029
" 034532 60 51 .11441495 06 .1C4 0C ,0127

: ... _346_2 60 51 ...LI:i_LL641 _JL,LC_L .... _2_

0"3_732 60 51 .11641788 C6 .I04 _0 .0010

__ 0_3L 6051 ,11_1936 06. ,iC_ 00 .024_

036932 60 51 .I1442086 C6 .104 CC -.0107

.035032_60 51___II_4223306 .1G_C _ -.0029_

035192 60 51 .116_2384 C6 .104 _O .0197

035332 60 51 .11642686 C6 ,104 00 ,0078

--03_5_32_ 6_l_ 51 _11_2038 06 ,10_i__G .... 033L9

035532 60 51 .11442991 06 .106 00 .0098

__ Q35J132 60_5_ ,11{43.1{4 C6 ,104 00 ___Q_

035732 60 51 .11443258 C6 .106 _C .0205

060132 60 5_ .l14,r_ql�_i_.J311_l____.O060

040232 60 51 .11446_5 C6 .IC4 00 -°0029

_04033___51 .114_232 C6 _104 00.. .011_

060632 60 51 .1t446389 06 ,104 00 ,0049

__Q_532 60_51 ,11_5_?06 .lO_ _L_ . ,Q1ZZ

060632 60 51 .114467_5 06 .104 00 .OCO0

___0 51 .314_6069 CE_.IOZL_____.0010

040832 60 51 .11445C22 06 .104 00 -.0020

_0_0932_J__45 180 Q6.1_ C_ .0117

061032 60 51 .11645359 06 .104 00 -.0127

041232 60 51 ,11445658 C6 ,104 00 -,0146

o41_I_ 6o 51 ,_I_5810_00 .oo_9

061432 60 51 .11645977 06 .|05 00 *0cq8

___ f_ 51 .1144613_ C& .I05 Dfl -.0_49

041632 60 51 .114462_7 06 .I05 00 -.0029

__ 04173_ _ 61_53_ *114/t64_ 06 .1_§ _ -.OC_Z_

061832 60 51 .11666617 06 *105 00 .0156

__ 041931__114_677_10_0_ .DCJ.CL

062032 60 51 .11646936 06 .105 C0 .0020

0_2131 6_ 51 .1144709_ 06 .105 Off .0039

042232 60 51 ,114472_6 06 ,105 00 ,0068

__0_2332 60 51 .I1647416 C6 .105 00 --m0068

062632 60 51 .11447575 06 .105 00 -.0186

_731 _ 5t .I1648_52_11_._J6_C_O_LR_

063032 60 51 .11448527 C6 .105 00 .0078

063732

044532
60 51 .11649624 C6 .106 00 -,0256 ...............................
60 51 .11650848 C6 .106 CC .0068
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5TATICN kUPBEA 51 66107129

F_EUUENC¥ 6391.6

ITERATION HUMBER 3 PA$5 NUMBER 07/282

TIPE TC 0 003

0446J_ 60 5_ .11450990 06 .106 C0 .0059
046732 60 51 .1|451167 C6 .106 00 -.0049
044032 60 51 .11651256 06 .106 0C -.0070
044S12 60 51 .11651446 06 .106 0C .0127

045_0 _ .11651551 E6 .106 0G .0075

045232 60 51 .11651883 C6 .106 CC ,Q_59
045532 60 51 .11452314 C6 .106 00 .0C68

___L ,1_52456 C6 o106 00 -_O[Q__
045732 60 51 .11652557 C6 .106 CC .0117

045932 60 51 .11452876 C6 .106 00 °002?
Q50032 60 51 .I1453C|4 C6 .106 00 .0067
050132 60 51 .l|45315T C6 .107 CC .002¢

______¢232 60 51 .|145_B70_-I¢_ -.O_e8C_2- 60 51 .L1653422 06 .IC7 ¢C .0254
050432 60 51 11453556 06 .107 00 -.0127

050632 60 5_ .I_653_20 06 .107 CC -OL_T
050732 60 51 °|1653951 06 .107 CC .OC6S

0508_2 60 5t °11654080 C6 .107 OO -.0C20
o00932 60 Sl ._cd--6_%-_l--o_r_ .o106
051232 60 51 .11654505 C6 .107 CC _00_S
051332 60_| .114547C8 C6 .107 OC .0068
051_32 60 51 .1145462_ C6 .1_7 00 .0079
O52032 60 51 .11655530 C6 .107 CO -._010
052132 60 51 .11655642 CA .107 0C -*0029

_]145-_-7_2 06 .107 C0 .o203
052332 60 5] °11455861 06 .107 00 --01_i

052432 60 51 .11455966 C6 .106 00 -oOOlO
052532 60 5] .|_45_C7_ 06 .108 CC .O¢S_
053032 60 51 .11456579 C6 .100 00 -.0_2_
0531_2 60 51 .1145667±66_..8_0_-
053432 60 51 .11656552 C6 .108 CC -.0066
053532 60 51 ,114_C_IXL6___ _0020

_053632 60 51 .1165712_ C6 .lOB C0 .0127
053732 60 51 ,11457214 06 .106 O0 --_9_
0536_2 60 51 °11457258 CA .100 CC .0029
054132 60 51 _11457538 06 .10800 __
054232" 60 51 .11457614 C6 .108 C0 .005_

054432 60 51 .11457761 C6 .108 C0 -.0117

-- 0545}2 60 51 .11457832 C6 .100 0C .0166
054632 60 51 .|14570C0 C6 .108 CC -.0020

054032 60 51 .11458031 C6 .10q C¢ .003q

055C32 60 51 .11658154 06 *lOg 0C -.OR 8
055132 60 51 .11458213 P._(L_ .C049

--055232 60 51 .11458268 _6 *109 CC .0076

055632 60 51 .11458375 .6 .I09 O_ -.00

0555_2 60 51 ,11450_26 06 .109 CC ,0273
055632 60 51 °11456474 C6 .lOS C0 -.0029

055832 60 51 .11456563 C6 .109 CO .00_?

060032 60 51 *11658643 06 o109 CO -.0166
6_60132 60 51 .11458680 C6 .109 00 -.0_21

060232 60 51 .I1450715 C6 .lOS C0 .OIO6

6_5__..L__,'j__50747 06 .lOS 0_____ _.9___7.
060632--60 51 .11_ .lOg CO - .0107

---060632 60 51 .116_8830 C6 °10_ C0 -*0049
_60732 60 51 .I_J.__L_
060632 60 51 .114588_4 06 .109 O0 .0059

061032 60 51 .114_89C_ CA .110 CO -.0059

__ 061_ _J_ .1L458922_6 .1LC_CO__ . .OC7U __
061232 60 51 .11456934 C6 .110 O0 .0127

061432 60 51 .1|458_49 C6 .110 O0 °02%3

__ 061_32 60 _I *LI_I_J_ _LI_ _9_ =_(L_L
061632 60 8_ .1_4_6S54 06 .llC OR .0107

___6L73Z 60 51 .1165._35_ _J_l_ _9
061832 60 51 .11458_69 C6 .IIC CO .OOS8
062232 60 51 .11458909 06 .llC C0 .0CB8
062332 60 51 .11458893 06 ,110 C0 .0_68

062532 60 51 .11458052 06 .llC CC -.0176

062732 60 5i .11458880 06 .110 CO -.0039
062632 60 51 ,11458771 C6 .II0 O0 ,OOT_
062932 60 51, .1i_58738 06 .110 00 .0156

_0_5J_11_50703 06 .110 00 _._7_
063132 60 51 .11658666 C6 .III 00 -.0068

063_2 60 51 .I1458625 _6 ,111 00 _0156
063382 60 51 .11&_6592 06 °111 00 -.0020

___2 60 51 .11456536 06 .iii 00 ,0060
063532 60 51 ,11658697 06 .III CO -,0049

___63632 60 51 ,114_111 00 .DIO7
063732 60 51 .1145838l C6 .111 00 -.0127

_Z 60 51 ,3,_0324 _6 _III C_ .... O(_gg
063q32 60 51 .11458264 06 .111 CO .0078

-- 06403_ 60 51 ._0201 C6 .111 OD .0205
064132 60 51 .11458136 C6 .111 O0 -.006R

064332 60 51 .11457_06 06 °111 O0 .0Z54

-- 06_32_L_-_1_ _1.I_S7921_AL,/LL_O _ _66
064532 60 51 .114576_4 06 .111 CO -.OOSR

064732 60 51 .11457681 C6 .111 C0 -*0090

-- 06_1832 60 51 .I145T_6_ 00___ _1,66
064932 60 51 .11657508 C6 .|11 00 -.0098
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STRT|EN MJPBER 51 66/0T]29 ITERATXON NUMBER 3 E__

FREQUENCY 8391.6

TIPE TC Q CO3

065032 6B 51 ,116574|4 C6 ,111 O0 *0098

06513Z 6D 51 .11457319 C6 *Ill BC ,OOBB

065232 60 51 .1X4_7221 C6 oL12 CC -,3117

b65332 60 5] ,11457120 06 .L12 DC ,0137

065432 60 51 ,11457016 06 ,112 oo ,0039

(]65532 80 51 ,114569c9 06 ,112 CB .OOTB

065632 60 51 ,11456799 36 ,U2 0¢ ,O_BB
(]65732 6(] S| .|1456686 C6 .1|2 CG .(]059

B65q32 60 51 °|1456570 06 ,112 CO .(]166

065q32 60 51 ,11456451 C6 ,112 OC -,O05q

9T(]a32 60 31 ,|! 456CT4 _6 ,_2 _Q ,0_78
O 70332 60 51 ,11455942 06 ,112 CC -,0088

0T0632 63 51 .114558C8 C6 ,132 OC T_68

(]70532 60 51 .1|455670 C6 ,l|2 C0 -oOlBT

_T0632 60 51 ,_455528 06 tll_ 00 ,0_ 56

DATA STATISTICS STATION ITERATION L=

PASS DATA TYPE BEGINNING END NUMBER OF ST(] CEV

07/282 £C3 7/23-21_L3_. T/2q-07C63_ _2_ _102-D1

RMS FIRST MCMENT SECOND M(]N|NT

__ £A5_J 5Pa_E TRJLIET(]RIE5__

EPHEWERIS TAPE IV _IT_ _R$ VEL(]CITIES. B-R 15

G_E .39363146 _6 J ,16234500-02 H -.5769q999-C5 (] o78769999-(]5 RE .63781650 04 REI4 ,63TBBlCO'06

G .66T09998-_9 A t8_#397 29 B ,BRE_Oi99_.___EEB37_?_B 2__._DHE ,I[1Z_GZkl-OZ__AU ,L_9_9Og O_
GMM ,69026957 34 GRS ,132715_6 12 GMV ,32476_52 C6 GMA .429TTTq9 05 GMC .BTB[BTOB (]B GNJ *|26T|062 (]q

EGH .39860323 06 ¥OH _A9(]2TTT9 04 JA .2q_.._._OCO-OZ HA .COCO0000 00 CA .DO00DOO_ On RA .3_.Q_

ARA .356TOCOO 01 GB o382q6392 CO MRS °374|(]0G0 03 GB| °(]BCO000B O0 GB2 .00(]00000 (]0 $C °|020(]000 (]9

|_JECTIQN CCNEIT|CNS HOON 23566665C257202000000C_C J,C,= 24386(]5,22_17592 JULY 28,1964 IT 19 56.000

GECCENTRXO XC-,46336123 04 Y_-,42362_T9 CA Z0-,14413998 C4 CXC ,7060107301 CY0-,68712135 01 OZO-,ATTq?462 O_

_I___O_O___S£_OOODOODO oc ZD_62._Bb___2C63_B17JL.IL3 GHQ .3056866Z_gl ........

(]ATE OF RUH 1117666 00_00C EARTH IS THE CENTRAL BCDY FOR INTEGRATION CCWELL EQUATIONS OF N(]T|ON

C DAYS CERS. C _lH. O.OOO SEE.

GE_CE_T_IC

2356666502372(]20000_C000 J.D." 26336C$.222|T592 JULY 28,[964 lT 19 56,(]0(]

X -,4333612_ C4 Y -,42062477 04 Z -,|_413993 C6 (iX ,70601070 O[ CY -.68T12133 01

___ ,6_676_8 _L_EC -,IZA_?BB3 C2_ KA ,2ZIC3_5 L¥ ,109_0098 O___PTH ,L3272056 01

R .65676448 C4 LAT -,L_677893 02 LON .14643313 02 VE .10533192 02 PTE .L379747T 01 AzE o|173763_ 03

____ _ -,_J_92_9C _&._ Y$ ._L13257't£ 0_ Z$ ._[91133_1 OL DXS _.23722515 _2 OYS -.15614255 02 DZ_ -_6857_680 O|

Xl4 .332_6584 06 Y_ -.3_198c353 C5 ZR -.5,_8456T0 05 DXM .821"73604-0! DYH oq3298925 O0 DZM o3q361317 00

XT .t_?';6564 _6 VT -.I_19_9_._C_=.rz_56__¢_5_DJLT_JL2_T_DY_ ,93293725_D_ _._.93_111_ (]0

65 .i5186914 09 V5 .2_323712 02 R/4 .337C109! 06 VH ,I31599T9 O1 RT ,38701081 06 VT ,10159979 (]1

__ GEE -,_12761_T0 _2 AL_ ,19_579_5 03 LOS ,20162G25 Ct KA$ _123_0198 03 . BAH ,3_L8537 _ _ ,147X0364 (]3

DUT ,350C0C00 02 OT .375C00CC OL DR ,25362675 C0 SHA ,65203q72 04 DES .18865618 02 DEH -o?569373g 01

__ _ _CLO_E00D_ _CL_L ,BI_4_L]_ .OZL ME]- ,1836C5_B _3_ _£L .L8_5_1_

GE_G flU.EiC_CO_ LC__

__ EPOCH _F PF_ICEi_TER _ASE ....... 23..r_6664_C]2472CZT6O/e_TOAO a,D, _ Z43_605.221350_5 JULY 23,].964 IT 19 27,1t72

5HA ,26_55Tq2 _6 ECC ,C)T564BT_ 00 B °59124535 C5 BLR .lZq6831L 05 APO .53Z55[TT 06 RCR ,65640Y73 06

____.]l'H ,13500'_8_ CO_ C_. -,1_767228 _I (;1 °71697¢63 05 TFP

TA ,26375678 r:l _TA ,OCOCC_'CC 00 EA ,29862718 OO MA

DZ -,ATTq746(] (]|

AZ o[162519_ D3 _

• 2812(]?_10l . _F -o73113170-02 PER ,23213323 05 __ __

.T_686311-02 CBJ -,|8T12397 (]1 TF| °000000(]0 (](]

ALL VECTORS REFERENCE(] TO EARTH EQUATOR PLANE

__--X -_33361Z2 _L__Y -,42052_77 C_ Z -,L4413998 C_ DX ,70601070 01 DY -°63712_33 01 (]Z -,_7797_60 01
_NC .2B9559_60Z LAN .17_C869 02 APF .2C626_39 C3 MX .6619771B (]0 MY -o61_83270 O0 MZ -°_3|53496 (](]

OX .62673_6_ 00 BY -.6_21888T CO QE -,441351_9 00 RX .15558|_5 CO RY .12406866 O0 RZ -°980(]0066 O0

(lAP -.11478139 C2 RAP .2185T066 03

__ _TQ .$2T_g22S _5 E_ -.2662T20_ _ E .59124535 05 _H& ,33323335_

HELICCENTRIC EOUATQRIAL COOR(]INAT/r.._

x .aB487856 c/L.__ _-.1132616_ _9 . Z ,,_.q11_7_1_ DX .307_25Z.2._]Z DY_963C_l_LJ31 DZ ,20782ZIg.J_l __.__

R .1518Bq93 09 tAT -.183660q_ C2 LON o3CTq9943 C3 V .32122684 02 PTH .19253930 02 AZ ,78963386 (]Z

__ . XE ,83_9269_ 03 YE 1,11325T_C 09 ZE -,49113300 CB (]XE ,23722515 (]2 DYE ,15B1_255 02 CZE ,6LST9680 (]1

XT ,88875155 _8 YT -°1132376C 39 ZT -.4916_145 CB DXT *Z3BOBZB6 (]Z CYT .16TAT246 02 DZT ,T2515311 01

LTE -,LBB65618 02 L_E ,30800198 03 LTT ,,1885213_ _2 L(]T ,3C011451 03 RST ,15Z15119 09 VST ,29995769 02
EP5 ,6_12078_ _2 ESP .27453512-18 5EP ._ABT6TBB C2 EPM .AB83TTTT 02 ENP .73196500 O0 MFP °|30430_9 03

RPH .39130200 Db 5PN .6_23163_ C|

_ SAC ,53_99142-1_ ............................................
GEE ,2TB295_30_ _ET ,26210161 C3 SIP ,13lBTg7_ C3 OPT ,9C011781 02 S|N .BgT5T2gB"-02--- _-_8_a 0"_--

__.. REP .6_676_8 _4 VEP .1G950C98 02 £PE ,B(]39BC73 C2 _.PS ,76_022L? (]2 _D2 .69356667_0_ _D_ ,531851L1-(]3
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CASE 1 SPACE TRAJECTORIES

R .3512448L O_ CEC .72ST96_5 el RA .3Cl69775 D2 v .qD4689q400 PTH .80467153 02 AZ .59112921 02

_; -.93487412 ;B YS .LCg?79CZ C9 ZS .67bC4987 C8 DXS -.22992229 02 OYS -.16719124 02 DZS -.72496713 01

XT .338523C5 C5 YT .16285849 ¢6 ZT °36673489 CS DXT -.4899S613 CO OYT .D2192130 Oe OZT .40266960 O0

CUT .SSCO0_301C-2-"---_.4_CDODCC _3 DR .8q219692 CO SHA ._4835661 C6 DES .18270637 02 DEN o55757779 O1

..................................... GEOCENTRIC CONIC

_POCH _F PEZ C_T FR PASSAGE __.___35_L_g___3_3_0_..15_7_ .D.- 4 86 _._._ 28_]_964 ._5__L_J_____
S_A ,Z7_6728C 06 ECC o9_T27C95 CO _ .43685982 C5 SLR .69481AC7 C4 APO .54584926 06 RCA .3496_22E 04

TA .17314751 _3 _TA .OCDOOCC_ OO EA .IC64DI6T C3 HA o5213T[42 02 CSJ -.lqS?45AT Ol TF| .59390_8 02

............ ALL VECTORS AEFERENCEC TO _ATOR_:

,3_R3205 06 Y _ 85 6 -_75166 _S PX 6_91T C_ OY .55107218 O0 CZ .8]L_QQ ....-- I_ *3164618C 02 LA_ *1_2k4C76 02 APF *2DCT8576 C3 _X -,4E7"36_1_-C0 mY _709_3779 O0 NZ ,50923444 O0

_x °16425678 _0 HY -,45829TT3 CO HZ ,EglSO432 CO PX -,T9333T97 O0 PY -,97960942 O0 PZ -°LB6_9288 O0

8TQ .37851979 C5 _181038C C5 ._._6859_ C5 THA _O0_q_SLO_ ,

H E L I CC Eh T R [ C -- E__Q.U__ O_R D_[ N A T Si____ __ --

..... R ,[9189253 C9 LAT -._B24736_ D2 LON .3lC353_8 C_ V .3C24E412 02 PTH -.SIOI)TBT OO AZ .TSD96856 OZ

XT ._382Sq35 08 YT -.iC961616 _9 ZT -°47568313 ¢8 OXT .225C22T30_ OYT .1754106_ 02 OZT .T65Z3408 O1

EPS .825_59_6 02 _SP ,|3[7792_ CO SEP °_7352658 C2 EPM °12850096 03 EHP .A6TA1683 02 MEP °A7573AS[ Ol

RP_ °3_qgqgg4 C9 SPN ,81475485 02

GCE .LDQS5488 C3 GOT .28187264 C3 SIP .14648291 03 OPT .9508589l 02 SIN .9_-_606_ DI .I3047324 OI

-CHA_ CF'--P'HASEEC_U'RS AT THIS PD[NT EARTH IS THE CENTRAL BDCY FOR INTEGRATION CONELC EQUATIONS OF mOTION

2 DAYS 19 HRS, 23 N|N, 4A,E75 SEC, 2356666366372a216D_371Al JoD,= 24386C8,0303342_ JULY 31,1764 12 A3 40,BT5

Ee.___CEJJ 9 E.L__ .................... EQUatOR t A£ COORP 1NATE5

.377&535T 06 DEC .73656_9A _I RE .30037233 D2 V .16166902 Ol PTH ,16551193 02 AZ *25687890 03

R ,37765356 D6 LAT ,T365650 Z • T ..,__eB2_7__Q.Z_P_E,,J_I_]L_.__z_O3
XS -.94148621 08 YS *ICqZe542 _9 ZS .47395_90 D8 OXS -.228906010Z D_S -o16839263 02 OZS -.T30[6809 01

.... 3H o323355_6 _6_ o_B6008C6 _6___ ZE_ _815031B _5_ DON _OZlbATl OD_ DY_ZB36ZgTB QQ DZR .39332B5_ OO
_t ,32335556 06 YT ,186D0806 06 ZT °4815031B 05 OXT -,56216471 O0 DYT ,TB3629TB O0 5ZT .39332B57 O0

____,_ ,15184lZ5__9__.__¥5 ,2934_330 OZ___Blq__xSZ61_331 _6 VH .1¢415431 OL .... _ =37613331 06 _ __! .10_15,3L 01
GEO °74152888 C1 ALT .3_1275_2 06 LOS ._SC65555 03 ADS ,13074207 03 RAN .29909366 02 LON *24982284 03

_____._L______,_¢O___.9_.O._c__=_I_gj__BJ__QT 0 02 DEN ,T35_B_g|

DAC .OOOOOCOD CO COL o2595132E 03 MCL .18748_32 03 TCL .1874B032 03

HELICCEkTRIC EQUATORIAL COORDINATES

--_--1-.9_47285T C8 V --*ICgIOTgA 09 Z -*AT3468TS 08 DX .240B0524 02 DY .15783917 02 DZ .TOllB284 01

XE .9414B621 D8 YE -.10929542 09 ZE -.47395290 C8 DXE .22890601 02 DYE .16839263 02 DZE o73016809 OI

_L_9_L_Y___T _1._91_941 CL_____.I ._._7_Y/J_CLI_L_ _Z23Za_37 02___T .L7622aga 02 OZ_ .T695009_ 01
LTE -,18188070 02 LOE .31074208 03 LTT -.181625D4 CZ LOT .31088TS3 C3 RST .ISID9328 Oq VST .294675B6 02

__ _$ .821CQ_'LT-.EZ _F_P oI__162_C_ QL _E_ZZ58_LO CZ _._F_q .2BY81J_78 02_ _ _L5109082 Qa KEp o LZOD_IT5 00
NPS .10992463 D3 _SP o98911702-02 SAP .70C74TA8 C2 SEN .9Y881510 02 E_S .819YY945 02 ESN .1405TgqR O0

SAC .$8297C19-10

__ GCE _LOQ_rB_7_L._3_£T_C_9_LTQ3 03 -_. _J._99Z_ Q._T _IOZB2_ 03 ._I_ ._lLORB27 Q3__ _ .571ZB38_ 03

REP ,3776_357 06 YEP *161669D20L CPE ,98337663 02 CPS ,7_086569 02 02 ,17481927 03 D3 -,39435102 04

SELENCCENTRIE EQUATORIAL COORDINATES

X *8813T109 03 T ,14714414 04 Z ,26325342 03 OX ,LYS208TT Ol DY -,1838976I OI OZ

__ K_1735_l___.r, EC _Z_IQ116 QL_ _9Q79C31 LV _26302__-,1710YTY60__ AZ

R o1T355999 04 LAT -,1Z166419 DZ LO_ *Z0340361 D3 VP ,26346406 O! PTP -,270T8711 02 AZP

__.LT$ =94ZZZ_O_-LN$ o272Y8C52 03 LTE ,586BL95_ 01 L_E ,3548L264 03
ALT -,239BOA08 CI SHA -,1631TC5_ C4 ALP *IT5809C5 D3 DR -,TT375009 O0 DP o82988980-01 ASD

_I_a9995 03 SVL -.TCSO2282_J1L__,2_OgtTg_ 93 $|A-.6121812l OZ

SAC ,58297Clg-10

-,AB31D105 O0

_25J_L_635 03

*Z67576_8 03

.90000000 02

SELENOCENTM|C CONIC

EPOCH DF PERICENTER PASSAGE 2356666367562023125521_1 J,D,= 243B608*O33999Bl JULY 31,1964 12 48 57,SB4

VH ,112641_4 01 C3 ,126881B5 D1 C1 .43631291 04 TFP -,3|67081Y D3 TF ,67483Y71 02 LTF ,67152365 02

--_A -_29QgB_O_ Q2 _L ,13_929BB_3 _A -L12]BB325 02 _ -,5_2B98B47 (l.l L3J =_!927_D51 _ll _FJ o6739§79T D2

ZAE ,13386A6T C3 ZAP ,14411526 03 ZAC ,_3C6653D 02 DEF ,898597T5 02 IR ,40_60888 04 GP o832A6089 O0

j_-.73523T13 03 Y -o15509394 06 Z -,25754064 D3 DX -,19492388 Ol DY °174699b9 01 Oi .25§55484 O0.... 1TDB69BS O_N ,1Z595691 03 APF ,SZOi71B6 g_JX ,86LZ5365 D&_Y -,50307024 OO__ _Z -,_lOATB33-OL

NX ,11212093_D1 mY ,E_B6263T DO MZ -*98727502 O0 PX -,81064188 OO PY -°5766_$95 O0 PZ -°lO|BSI54 O0

_X -*J[L563§_ OO_Y .8C1A6EA_ CO QZ .122L2410 C_ EX -.1_34098Z-01. BY _L23275_ZT-Q2 JRZ -.999B_41 Og

DX -,16069318 O0 BY -*g?42575T DO EZ -°158357C5 DO TX °16020382 OO TY ,98708396 OO TZ ,O000OOOO O0

SXO .15803742 O0 SYO *9T464663 CO SZO *15839212 O0 DAD .q113582T Ol RAO .80789735 02

__ _Tfi ,ITgEgg_L1 D3 _T_ ,35_5B3666 03 ETC ,2_ST61_Z 03 ..........................
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CASE 1 SPACE TRAJECTORIES

810 -.3_245674 C_ EnO .6!-3t,$336 O3 B *3873453'; 04 THA .17088T48 03

ALL VEC1CRS REFERENCEC TO TRUE LUNAR EQU. PLANE

[NO .16759723 03 LAN ,ICZO2T4C C3 APF .28798161 C3 NX *83685302 O0 MY -*52BOT196 O0 NZ .15536693 O0
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APPENDIX F

Ranger VII postmaneuver ODP printout
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_or_41zzo_75]_/_ -__uzJ_z_2_T ¸ _0

170751660654135102612332/8 $5|6765251765|6342711300/8 S 10

55066_5_56_515132I(_.r6_'07_-- _q_5_Z_qS02_s3¢I3230537357_ 1_

16455026365213_257556222/B 157671401561124701165005/8 $ 10

b-6_62T0_63353T0_60_Z2-I3OT_ 1547552570b-_/212_'_Z3314fB F _10
160606323520_23321301070/8 36366065076553066156362118 $ |0

_6_6011425_0527313242[_7/8 1606230246271258327773]4/8 | 10

RO_IN'k-C-VALUE$ CDAAESPOND[NG TO COYARIENC_ _T_TX (I_ ..................

o15667_09E_06 .63063567E_05 oB07_21q4E_06

.--J_3_P)_8_01 .9726500DE+_0-_ZCJZl_00 --

.398601?7E_06 o63783253E_06 ,60007859E_00

o63718724E_06 .351_7_67E*0Z .Z6319473E_03

o63756628E*04 o27685950E*02

NHR_6.

END OATA

OOP 130ZZO
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INPUT COVA_IANCEMAT_JXOFESTI_ATEDP_ANET{RS TIERA{ZON /q_KBER I

l_rRfx_ NA A _CT_AaTI_ N_ee l

-._5936OT_ O7 .2_51_q8_ O5 -.21o_17_6 O? -.1_2_97_50T ._41s_6|_ O5 .279L3_01 07 .1_2_512| OS
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EP_MERIS TAPE IV WITH MARS VELOCITIES. B*8 I5

GME ,39860LSR 06 J *16234500-02 H -.57499999-03 O .7R749999-0S RE *63731650 04 REM ,63TR3080 04

_q998-19 A _249T 29 8 _049q 29 C_7498 29 ONE *6ITSO74|-OZ _CU--oI4957900 09

GNN o49D25398 Oh GNS .13271544 I2 GM¥ °324?6952 06 GMA °42977?99 05 GMC .37918700 08 r_IfJ .12671062 09

--_0320 06 RGM .49027_g _0000-02 WJC_I)_)I;O0000 O0 +U_O000 00_ RA .34170000 Oh

ARA °3S6T0000 01 GB .39220320 O0 MRS .37410000 03 GBI .00000000 O0 GB2 .00000000 O0 SC .10200000 09

INJECTION CONDIT[OIAS NOON 235666506353202400000000 J.D,- 2638605.93608T96 JULY 29,1q64 10 2? SB.OOO

GEOCENTRIC XO .15667452 06 YO .63041636 DS ZO .807T6752 04 OXO .143426LS 01DYO .9?25T024 O0 DZO .23116142 O0

• _AKIk_I_N _nt. *UUUOUUUO O0 _b ,_uuuO000 UO [U ._t615000 05 _HA .__ .306_3

DATE OF RUN |1|464A 000000 EARTH IS THE CENTRAL BODY FOR INTEGRATION COM_LL EGUATIONS OF MOTIO_

0 DAYS 0 HRS* 0 RIM. 0.000 SEC, 235666_063532026D0000000 J.O.. Z433605-93603796 JULY 29,|964 10 2Y 58°000

GEOCENTRIC EQUATORIAL COORDINATES

X o13667652 06 Y .63041634 OS Z .8077673[ 04 DX .14342615 Ol DY .g7257021 O0 DZ .2811614| O0

K ,lb_or_i_ _38§0 0I _85]F702- V °L/_>_/TO Ol PTH _T_Z'J192I 02 AZ .6[_[_;_--_2

R ,1690?513 06 LRT .27383850 Ol LON *277824R0 03 VE .12070910 02 PTE *01207508 O1 LEE *270q5062 0]

---- xb -.879496tT OO _7379 Oq_.6E6_6774 08 OX_ _._606B 02 DYS _*_T728 02 DES -.69720238 _I

XR .38246390 06 yM .27456503 05 ZM -.260|2553 05 OXM -.83439838"-01 gYM .95230150 00 OZM .40985665 O0

RS ,15187738 09 V5 .29327596 02 RM .36432967 06 VM °10216263 01 RT .88432947 06 VT *10216263 Of

DUT +3500DOOD 02 DT *12000000 03 DR ° 170513_1 O] SHA .Jb355721 06 DES .|8697176 02 DLrM -°)8B09|00 OI

_XC_OODO O0 _CL .Z_5_OT25 03 MCL .1|O_q36T O0 ICL °Tl-O"49]_t UU

_UCLNTR|_ CUNJ_

--EPOCH OF PE_RSSLGE-- _2_JS_66_ASOOb_r'202625_SO0000 J*O°" 26_8_Osr*'z_42558 JULiEt64 _11 39. 1TO

$MA ,2440870S 06 E¢C .97601691 00 B .55279673 05 SIR *12519456 03 6PO .68183202 06 RCA .6342|363 04

-- --i/t_[_66|113 O0 C_0Z94 01 C[ _1960 OS TFP -._J_78830 05 TF -.1727|_#_20002I_1_05

TA ,16|92552 03 NTA .O000OO00 00 EA *T1608130 02 MA .[8651655 02 CSJ -_037890& 01 TFI *00000000 O0

ALL VECTORS REFEREN_EO TO _ARTH EQUATOR PLANE

X ,1566T452_ Y *63041636 05 _ ._77875[ 04 DX .L43426|5 01_57ZST02100 DZ .281|6141 00

I NC °28707647 02 LAN °16908152 02 APF *20578266 OS MX -.34B98680 80 MY *80607918 O0 MZ .47793R05 O0

-- -- k_2? O_ _¥ _.45q5?58_ DO HZ ._770_205 O0 RX -.7¥2655_2 00--_-._0655085 O0 Pl -*193TO59R O0

OR .61926342 O0 QY -.65062|06 O0 QZ -°43955022 O0 RR .15235?46 O0 RY .11936595 O0 RZ -°98|05961QO

----_6_ O0 BY *650_i20 O0 BZ .43953037 O0 1_2_4 O0 T_224 O0 TZ .00000000 O0

OAP -°L|169161 02 RAP .218060?9 03

RTG .49420R75 03 81_-._767_04 05 _ .5527_673 OS THA _382Z3 03

HEL_oCEr_ EQUATOAIAL COORDTHAIES

o90|06Z71 08 Y -.11221075 09 _ _4B678696 08 DX .Zq_U32_ UZ DV .|?0502_ DZ .7Z33|832 01

R ,18192106 09 LAT -.1865838A 02 LOM .308764B0 03 V .31077571 02 PTH -.21990133 O0 AZ .75515411 02
X_ _i_J_4q61? OR _ZT37q 09 ZE :.4_686774 08 ORE .2_516068 02 DV_ .|_0TT728 02 _ _&q't20_8_

XT oq0332080 08 VT -.1|224633 09 ZT -.487|27B? OR OXT .23432628 02 DYT .1701002q 02 DZT .T3E|8?ES 01

-- LT_ -;__ ._0870042 O_ LTT -'|8680127 02 LOT .30RS_5_ST .13ZO92Z_ 0%--V_T .2_|_ITn_Z

EPS .749930Z3 02 ESP .60570802-01 SEE .10494336 03 EPM .14723560 83 EMP ,|37789q2 02 MEp ,18_92400 _2

-- N_|24 O_ _ _T674_39-OL SMP .62170243 02 S_q_1_57! 0 . T6_O2--_.|lqq2_

RPN *23110480 06 SPN .7253_1510Z

-- _'_ .3866341q-10

GeE .1015927_ 03 GCT *28170321 03 S|P .13734035 03 CPT .9202812R 02 $]M .q1594236 02 D1 .225618A1 O0

--X_1_9075i_ 06 VEP *_7558770 O! _ .97+84330 02 CP5--._/_778_ o__O_J - ._73_5+9-02

1 DAYS 19 HRS. 5 N|N. 2|*lZ4 SEC* 235666622147202617700000 J.D°_ Z438607.731471_4 JULY 31_196_ OS $3 19olZ4

GEOCENTRIC EQUATORIAL COORDINATES

X ,2985069q 06 Y *17412160 06 Z °43996121 03 DX .64990290 00 DY ,52828qTq O0 OZ .|8_164T400

M .36856616 06 LAT *72530866 OI LON .33805416 03 VE *25085315 02 PTE .19279506 01 AZE *2TOITSI3 03

-- --][_5_3_'_ _..I0_ 0% ZS _E_237 08 _816_0_-.16731666 02 DES _*72550923 01

XM ,33704213 06 YM .16531779 06 ZM .37RT9808 05 DAM -.69758344 O0 DYM *81818858 00 DZM *60_8175| O0

----_3_ _1_ 08_._805 O_ _-_53364 O0 DVT ,|1318_53 08 DZT ,_131T5_ O0

RS .15184656 09 VS .2g338612 02 RM .37730922 06 VM .10384985 OI MT .37730_22 06 VT .10334983 OI

_tu .;_u_b) uL _L! ._L_aU_o _ 02 kAb .|3U_4_|3_3 MRR_Lmq ._3392642 03

OUT *33000000 02 OT .48008000 03 OR .843q3961 O0 SHA *34853736 06 DES °182620?6 02 DEN ,576|8946 01

SIAL o2_654037 06 ECC _98661000 O0 8 *61041011 05 $LR *6824182R 04 APO .50964566 06 MCA .34350T42 04

TA *1735737_ 03 MTA .O00OO000 O0 EA .1112T20S 03 NA .58594841 02 CSJ -*_0580706 01 TF! .4303920| 02

ALL VECTORS NEFEME/_D ?O EARTH EQUATOR PLANE

"INC o3136|147 02 LAN °181qBT�T 02 APF .200_6971 03 HX -.46923677 00 MY .71115936 O0 MZ *S0687547 O0

QX ,58206682 GO QY -.65076913 00 QZ -.48756673 00 RX .14?46864 00 RY .|0666456 00 RE -.98329836 OO

--11X_._5_ZO6696 _ _G5_/_J_ .487586_8 _) 00 T]_-._Jl_;G12 G_ TZ *GG000OO0 0O

GAP -.10486329 02 MAP .2|387834 03

' X .q3656858 0_ --¥ -.t0955476_-.+TS+q2+Z 01F+ .++b_J13_FJ 02 _ ozr-_312+++ ol

M .15189126 09 L&T -.1623903_ OZ LON .310_864£ 03 V .301938?? OZ pTH -.33143919 OO AZ ,75081515 O+

xT .93593396 03 YT -.10956354 og ZT -,ATSSSSS? 08 DXT .12634106 02 DYT .|7549835 02 DZT .76569098 01

--l_r_ -.|826_ 02 LOE .310+137 03 LIT -. 18237676 O_ _ O_ _ _2333 OZ

EPS .62563073 OZ ESP *13028593 O0 IMP .973065T? OZ EPM .13412485 03 EMP ,61810753 02 MEP ,63643786 Ol

-- MPS .|6331163 03 MSP .q89117#+_02 sMr .36679353 02 SEN .1016T0_ 03 E,S .781R9703_2 + ,13935676 CO

RPM .39999976 OS SPN ,8!514030 02

SAC ,58688444-10

GCE *|005940_ 03 GCT .28083805 03 SiP * 140821_ _, 03 CPT °9_021796 02 $1N *91531510 02 Ol .13047324 01
---- _EP *348366|5 86 VEP .RS?|1601 00 CPE .98550266 02 C#_5966 02 OZ .|0732508_" .76185_1H1

1 DAYS 19 HRS* 5 MIND 21_._5666622|6T_ J°D." 2438 . 14Ti_4_uLY _+I%4 05 33 lq*123

CHANGE OF PHASE (_CUI_S AT THIS POINT EARTH | $ THE CENTRAL EDDY FUN INTEGRATION CO'ELL ECKI6TIONS OF MOTION

2 DAYS 2 HRS. 5? M|N. SO.T36 SEC. 23566664002720_136121461 J.O.= 2438608.08989186 JULY 3111966 13 25 48.1_4
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CASE | SPACE TRAJECT_RrE_

GEOCENTRIC

X .320Z?[39 06 - Y _9[_6 Z * 4862_ OX .202287|50l DY .433Z5-21_5_0_ _ ,_O_& 00

R .ST44170| 06 OEC ,746241]0 01 RA .30373517 02 V .20876269 01 PTH *71875013 02 AZ *27199611 03

X .Jr_ltOZ 06 LA! .14624110 01 LOH .23972_--VE _2-rT_I_B_._O9381ZI 01 ALE ,Zt004616_3

X$ -.94206473 OB YS .10925284 09 ZS .473768Z6 08 OXS -.2288165! 02 DYS -.L6849780 02 DZ$ -,7306233S 01

XM .3_L_ZG_506 _ _I8_¢8_35 _6 Z_ .491433q7 05 _-.5_8313_8 00 uyM- .78001_00_ DZM o3923163_ O0
XT .3ZL92653 06 .18798_35 06 ZT .4914339? 05 DXT -.56837358 O0 DYT .78001519 O0 DZT *3q23B635 O0

R_ .1_L84073 09 _ _293405Lq 02 RM .37601_0_ '10418662 0I RT .37601__ .1_|8_2 01

GED .75L26868 01 ALT .36803918 06 LOS .340L224] 03 RA$ .13077052 03 RAM .30282173 OZ LOH .2Y963_06 03

uuI ._UUOOUU OZ DT .30001_ DR .19B40373 01 SHA .37L26_06 06 _.|81E0800 02 OEM .75097058 01
DAC *00000000 O0 CCL *25948618 03 ME1 .342159?8 03 TCL o342L59TO 03

HELIOCENTRIC EOUATORIAL COORO|NATE$

X .94526164 08 Y -.10906513 09 Z -*47328198 08 OX .249045Z2 02 DY .17283033 02 OZ *75863612 01

M *l_l_Ugb_ U_ LA! -*184_>4J_ O_ LUN *3|O_X_ U3 V .3|2_8856 OZ PIN *LSZ94280 O| _I732 02

XE ,94206473 08 YE -.10925284 09 ZE -.47376826 08 OXE ,22B81651 02 DYE *16849780 02 DZE .73062335 01

LTE -.18180800 02 LOE *31077052 03 LTT -*L8155146 02 LOT .Y1091604 03 RST ,|Y189032 09 VST .2_461173 02

MP$ *%124T367 03 MSP .27453512-1B $MP .67525719 02 SEH .97509209 02 EN$ .82350163 02 ESM .14110097 O0

SAC .SB689680-kO

REP .37441702 06 VEP *20876249 01 CPE .q8443462 02 CPS ,77089278 02 02 *|53503E1 03 03 -*_4806634 04

SELENOCENTRIC E_UATOR_AL CO0_O_NATE$

X -.16351484 04 Y -.26q44140 03 Z -.51572119 03 DX .259L2451 01 DY -.34676224 O0 DZ -.1122TE_900

R *_ r]_gL_ Oq DEC -*_I66_R_ ;1_17_ V .26167540 0I PT_ -.641083|T 02 AZ *I_GO?6S| O_

R .IT3559T8 04 LAT -.L0702065 02 LON .3_qSY167 03 VP .261493Tq 01 PTP -.641704B8 02 AZP .1148q072 03

Lr5 _9_280089 O0 LN$ .27242310 03 LTE _5_"0094 _N'_ *_82q_9 03

ALT -.24086304 01 SHA -,1603775_ 04 ALP *_1317579 O| DR -.23540874 01 DP .37721811-0| k$O .qO000000 02

H_ .ZTTSI9r4 03 SVL -.[6445[20 02 HNG .11_48841 03 $IA *bTZTSZTO _'_
SAC .58689680-10

SELENOGENTR_C CON[C

EPOCH OF PERICENT[R PASSAGE 235666640246202254142061 J*O-" 24_8608.06621T82 JULY _1,1964 13 _5 21.220

SMA -.409Z5620 04 ECC .10936287 Ol _L[_SLA .8022397G 03 APO *O000000O O0 _149 03

VH *10944qe40l C3 .11q79268 Ol CI .L9831925 04 TFP -.5724B462 O_ TF .51123116 02 LTF .51030153 O_

T_ -.11945444 03 MTA ._6||8E_ 03 CA -.4)4_9_ 02 RA -*_|557 O_ C3J -.21691096 O_ TF| .5096_93 _2

|RE .1_|75616 03 ZAP .14584333 03 ZAC .g3425516 02 DEF .13223766 03 |R .41528773 04 GP .7846845Y O0
UP| .00000000 O0 OY .000_ GP_ *)SOO00_O O_

ALL VECTORS REFE_O tO ORBIT PL_J4E O_

X *|528ST84 04 Y .64237_57 03 _ -. 51350307 03 OX -.26025235 01 DY .46_0337E-01 DZ .2685$069 O0
;N_ .2850809_ 02 LAH *|6802832 03 AP- .3377630_ 03 MX_2]_/O_t--_ kY -.7984?b46 O0 _ .424S|182 Go

WX .9900|B62-0] WY .466q021] O0 _Z .87874972 O0 PX -.B3651419 OO PY .51731984 O0 PZ -.18062169 O0

_x -.53B_2729 O0 B_yY -.717_ _585 0_-.13464_95-0_ .2S019707-02 _ -._ _0
_X .154132q2 00 .86523502 O0 BZ -.47708635 O0 TX .18269385 O0 TY .98_16985 O0 TZ .00000000 O0

_x[ -*98307765 00 SY! .LG267671 _ . |36q48_2-01 OJ_ ;'/_8_;G_'t_ _ ._4T329 O_

5X0 .5467IY90 O0 SYO -*T633844G O0 SZO .3440111B 00 OAO .Z0121445 02 RAO .30560934 03

ETE *L792994_ 03 ET$ oSS56_TC .2836905_ 03

_lu .A_92_129 04 6R0 .884_- 8 .18|1964G 04 THA .2849B19_ 02

ALL VECTORS REFERENCED TO TRUE LUNAR E_. PL_E
X .1595647T 06 Y -.60193710 03 Z -.32230403 03 9X -.18813q06 01 OY .LBIO41S4 01 DZ -.33605252-0|

IN(; .26870319 02 |AN *LST43|lO_ _2_7|_95 03 MX .39575187-0| _Y -*74955616 O0 N| .266_3248 O0
_X .30574880 O0 MY *33286191 O0 UZ .89203177 OO PX -.2365|q03 O0 PY .93&08272 O0 PZ -*26741S02 00

Ux -.9Z2Z6699 00 _Y -.1291q931_ .36432284 O0 RX .57520641-01 RY -.78217424-01 _Z -.W52TS50

BX .7#T55455 O0 BY *49629$70 O0 BZ -.44142131 O0 TX .80561252 O0 TY .5924_279 O0 TZ .00000000

bXl -._'_64381 00 $Y| *BOIBOb4Z D_ SZl -.9_0906Zr-01 OR] -._5T[EG_ 01 RA! .1_0_

5X0 -*15710452 O0 SYO -.90641753 O0 $ZO .3920783q O0 OAO .23083BB4 02 fl_O .2601669| 03

_r_ *3_498668 03 E_ _] _ .23295_

ETT .1623q902 04 BRT *B0363043 03 S .18119509 04 THA .26328474 02

2 GAYS _ HRS. 57 N|N. 50.7)6 SEC* 235666640027202136121461 J*O." 243§608.059591_ JULY 31e1964 |3 2S 48.736
-- CHANGE PHASE_COE-_--_'POI_T _ - _ IHb LtN_RAL BUUT P U_ |NIt_RA! IU_ _OMELL E_UATION$_F_qOT_

_TS _; 58 M|_. _ SEC. _&_640032202271106270 J*O.- 2438608.05973896 _L¥ 31,1964 I_

GEu_EE[T_I_-- _JAI_|AL [UURDINAIES --

X ._ZU_It77 UO • *l_tl_U_ U_ "-_ '486_Zi_ U_ 0_-- ._ 01 OV *43655695 00 DZ .28642&09 O0

R .37444236 06 OEC .7462458B 01 RA .30372237 02 Y *21083276 01 PTH *71852001 02 AZ *27230830 03

K ._t_Z__7_Gz_397 UL LON *ZS?GtLOZ O_ VE .21801_45 _22 P_ *_Z_Z_ OL'- AZE *27005665 03
XS -.94206764 OE Y$ *10925263 09 Z$ .47376733 08 DXS -.22881605 OY$ -*16849832 02 OZ$ -.730625&30l

XT .32L9|931 06 YT .|87q7427 06 ZT .4qL4838_ 05 DXT -.568_0474 O0 DYT .77999692 O0 DZT *3923||57 O0

RS -l-5I_0720_t T ._'_ _STGOITl_T6_ _0_I_457 o_ MT .376017_8 06 VT .104154_7 01
__ GED .75127357 ! AL *_6806452 06 LOS .34006946 03 R_$ .130T7066 03 RAM .30Z86047 02 LOM .239582J3 03

DUl _350U0000 OZ DT .52107_6101_ "_200_0_ ¸ _B907 06 U_ .LIlSOI_ _2 OER ,'_ ........

DAC .O000000C O0 CCL *2594866] 03 MCL .341q8665 03 TCL .34|9866S 03

HELIOCENTRIC

X .94527081 08 Y -.1090669| 09 Z -*4732E10| 08 OX .24924256 02 0¥ *_7294_g9 02 DZ o7S92682_ O_

K *151BBgbT 09 |AT _|G155_SV_ _Oh .31091565 O_ ¥ .3|267980 O_ : PTH *134_Z]S2 O| A_ .747_354_ O_

XE .9420676_ 08 YE -.10725263 09 ZE -.47376733 08 DXE .22881605 02 DYE .16849832 02 DEE .730_2563 O|

Xl .q4528683 08 _T -.|0906463 0_._7327584 08 DXT .22_13200 02 DYT .176_29 02 DIE .74986_7| O|

LTE -.18180764 02 |OR .31077066 03 1TT -. |8|55110 02 LOT o3|0916|8 03 RST .15|89031 09 VST .294_1141 02

EPS .82418728 02 ESP .13988231 00 SEP .974410|2 02 EPM .157428060_2472177 02 )(E_-O|

HP5 .11201326 03 _SP *27453512-1B SRP .67986140 02 SEH .97507337 02 ENS .82352034 02 ESN *14057_| O0
RPN .1T056085 04 _'_42 02

SAC .58689674-|0

Gee .]005133B 03 GCT .26250002 03 SIP _2& 03 CPT .10|63627 03 SIN .10163_27 03 D| *|$6|1_0 03

REP .37444236 06 VEP .21083276 O| CPE .q8442715 02 CPS .7708929302 . D2 .20720501 03 DY -.32_40| 03

$E_ENOCENTRIC E_JATOR|AL COORO|NATE$

X -.16020976 04 Y -*Z738281Z 03 Z -.51710888 03 DX .26110558 O_ DY -.34343996 O0 DZ -.10595_48 O0

R .17056085 04 DEC -.1764_7_- A_ .1_g69_18 03 Y .263567_ O| PTH -.63822|E6 02 _Z *137q_4 _--

R .17056035 04 LAT -.10906361 02 LDN .33q78083 03 Vp .26338731 01 PTP -.6390E027 OZ AZP .11480232 03

ALT -.32391510 02 SH4 -.15812580 04 ALP .51008391 01 DR -.23653332 01 OP .39059785-01 ASD .90000000 02

SAC .$R689674-|O

E_UATDRIAL COG_OINATES
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CJSE | 5PACE TRAJECtORiES

$ELENOCENTRIC CONIC

EPOCH oF PER!CENTER PASSAGE 2356666602462022343436Y0 J.O.= 2438608.0662|68S JULY 31_1764 [3352].222

-- _A _.40923UI"/_04 EC_ _109363490I -- B .1811911304 5LR .80226361 03 APO .00000000 O0 RCA ,3831B21903

VH .1094533201 C3 .1198003D 01 C] .[99_31973197204 TFP -o5597758403 TF .5l|2321702 LTF .51030|5702

IA -.LIU_b_L U_ M1_56_[8]T_3_ -._306r__2381:76_ C_,_.ZI70Tr25_OT- -T1rF_T623_'Z

ZAE .1317565003 EAR .t_58431403 ZAC .9362574302 DEF oL322362] 03 IR .41527683 O_ GP .TB500558 O0

--m_O000000 _0 OY ,000_0000 O0 0P2 .7600000002

......... ALL VECTORS REFERENCED TO ORBIT PCANE OF TARGET .....

X .14951697 06 Y .642973BB 03 Z -.5L005141 03 OR -.26210268 0| 0Y .3864682]-01 DZ ,27681774 OO

MX .gB986BT2-D] WY °46690253 O0 WZ *87B?5925 O0 PX -*8365294B 00 PY °51729505 DO PZ -.18062099 DO

"_F_53Bq0_OO_0 QY -_71722238 0_ QZ_ .&4178322 0_ RK -.63470000-01 R¥ ,25024353-02 RZ -.99990611 00

8X .1540967B O0 BY .865_4362 O0 8Z -.47708367 00 TX .1826531_ 00 TY ,g831T742 00 TZ o00000000 00

SX[ -*_B308511 O0 56| ;]8263600 O0 52! .13700678-01 DA[ .7B50050300 _A[ 11694756603 ....

SXO °56673020 0_ 5TO -.763376_9 O0 SZD .34_01364 _0 0A0 .20_21595 0_ RA0 .3056]030 03

BTO .15923686 04 8R0 *86651602 0_ B ,18119113 04 THA °28498COB 02

RLt VECTORS REFERENCED TO TRUE LUNAR EQU. PLANE
][ *657_5911 04 Y -._;_B_3000 03 Z -*_2270775 _3 OX -._9006108 0E " DY .]8257_60 0[ _Z -.29734712-01 - --

INC .26870192 02 L&N .13742_01 0_ APF ,3237139Y _3 RX .6229B317-0_ MY -°74519600 00 RZ *26_560T2 O0
__5_T0_ ._J32¢k_Z3_TZ .g920_I_2364_40_173 00-_.L_AT¢li_ O0

OX -.92227216 00 OY -.12916664 0D gz ._6432130 CO RX .57516250-01 RY -.78216698-0! RZ -.995275B6 O0

--_ .T_65_947 O_Y 16962_r46_ O0 8Z _;_4141996 _ TX .8_56307T(_0_ TY ;_924|Y99 O0 TZ .O000OO00 O0

SX! -.58961932 O0 5YI .80182685 _O 5Z! -.97C87278-_1 OA[ -.55Y14680 OI RA| .!263_B7803

----SXO_lSTI_33_'-O'O_'YO _.90_4IC_500 SZO .392_7789 _0 0_0--._23083853 02 RA0-_6016A_5_
_TE °3449853603 ET5 .16669555 03 E_C .2329582303

__ . -_7J_[T_36 04 T_[_.26328_79 Oz

J_- _i_r kTX ........ _ IE R_T1-_N _UTq_R -- 2

X Y Z DR OY OZ KE RE G

X .1697030905 .3989974904 .63B8152503 .189B016510 -*16279886 Oe -+6576409007 -.24389968 OA -.4054025606 *4775516204

_---Y----._9989974904 ;_672_52903 .66312822 O_ .4376313609 -.3142616609 .97rZ_J_213 O& -.5661287903 -.9277369905 .1079282506

Z .6388152503 .[6_t_82203 .329665L502 .6965635808 -.2200573007 .L[29792607 -.RO60L&6602 -.16283_0405 .16039950 O_

-- DX .Tar_2717557_ .4366_ __22636_15_._76g_077 I_ -°_791_370 FZ_21_748_39_9 =_TZ_0[071-_03003409 .....

DY -o1627_6B609 -.3142616608 -.22005730 O? o.1769107714 .48911218 ]3 .1012_660 L3 .2063273_ 08 .6733_93210 -o$609547608

_¢0_9U OT ¸ Tc_231LT[306 .11297926 O? -.56_I!37012 °10120460_I3 .3827BB_3 _2 .l&T/g41_ 06 .2573680_ 09 "o/_4_72_ OT ....

KE ~.2A38_97806 -.56?L287903 -.B860164602 -.2876843909 o2043273508 .167Y961506 o374776_703 .5961945905 -.?095690103

r-- _E_ ~_5_;_255 U_ -;_T173_r905 -.[6283_0405 -.472B20!011 .67334932 I0 ,25736805 U9 .5961945905 .1044_718 O_ -.|L_T1_ ---r

G °6775516204 .10Y9282506 *1603995003 .5603003409 -,56095477 OR -.48647285 O? -.7095690[ 03 -.1212285606 .|469299606

RI[01-.E078232703 -.392451L702 -,106225_402 .580B8388-03 -.L3701662-02 .3_Y69632-02 -.713LRY5501 -.91926836 DO o$96590B3 O0

- _T01-.28437_8105--;I_JTST_205 -_300_Y06604 -.115_2820-01 111326891 O0 -12_5_B] _0 -.2_26986704 ".24135398 O_ o10_45|8_ 03 --

R[[03-.1602725604 -.3_93_17903 -.159_8_B002 -.6685791708 .16131!37 OB .59194_Y20T ole72!08! 03 .9[0gL53204 -.2157697l 03

[X_O3_.lO38470206 .22_3342905 .6615230_ 03 .4639063610 -.136463A610 -.5]349976 Og -.1372435105 -o7042L66_ 06 _L66gB87905 ....

LO(O31.370206BO 06 .1006_38806 .30577!5205 .541B6S651[ .113C060011 .2167_89Q 10 -.748_07_505 -.4205927707 .77]83721 O_

LA[O_-.qO0571E_ 04 -.199_578606 -.66_4506503 .[5656362 10 °7343220109 .1980805209 -.1269315¥ 04 -.76R0266006 .7175371703

• _TO_T._ZAT_5_I OY "_528U_--0_-- o6136_7I_ 06 _560398_g 10 .256[6695 |0 ;63_6_6509 -.25_06620 O_ -.3_4714_ O_ _24_51464 O_

R!(053.25989_3602 .116862_202 -.!0_0206602 .60972927 _T ,17755313 O? *2092561806 -o6085BL6902 -.200123Y503 .1225620302

..... • _T05|.1_61206_ 0_..8_B765805 .142572T30S ._6_5548110 .2633656310 .7?96Y792 O? -.1496651B 05 -.1038451704 .49e6640_0_ .......

- --_6795320 05 -ot068_32_ 0_'-_8_3718_ 05 _.1602T256 04 .1038670_ 06 ._7020680 0_2_Y8390E 0_ _*90057|1_ 04 ._r_55|_--

Y .37832119 06 -._924_117 02 -.10315742 05 -o3C939179 03 .22033429 05 .[006438B 06 ,10652200 03 -*19835784 OA .85152803 06

o 55310_6_1763--. I062256A OZ -.30037066 04 _11_9B8280 02 ._&152305 03 ;']0_T'/_2 _ 129_6[_6_ 02 -.644450o "_3 0_ .4116_37|6_4 -

DX .19738630 10 .58088388-03 -.11522820-01 -.6485791T 08 .46390736 _0 .56186565 11 .23955915 08 .15636362 EO .57039869 10

-- _9236694 0_ =.[3701662-02 _I_r_lz_1-7_O . _ -*136_634b LO .11300400_39207 OB *Y34_L_2_T73" . 6 _--

-.|7652048 0B .3Q789632-02 -.29554281 00 °59194472 07 -.513AqgY6 09 .21674890 10 .30351_39 07 .19808052 09 °73586065 09

RE -.42240601 06 -,9L926836 O0 -.24135398 03 ._1091532 04 -.70421673 06 -.42059277 OY -.11397275 03 -.76R82660 04 -.3_67_4_4 05
ox

RR °1792041[ 05 .36664852 O0 o91168983 02 -.13768997 06 .10586606 06 .31572616 06 *35086030 02 °23785939 04 .1009!504 05

L0101|.91178983 02 .162Y_992 05 .64586900 O? *11263179 05 -.83060753 06 -*5t7715B0 06 -.6A171062 05 *69T0988| 06 -.35996073 OY

LAI03).lOSB&604 06 -.765094!6 03 -.R3060753 06 -.11065666 0T .B72BT438 08 °61326117 07 -*_0453449 05 -.161480A& 07 -o21021T26 0T

R[IOA).350B6030 02 -.21371[02 03 -.66771042 05 .14L8160[ 03 -.10653649 05 -.73938690 04 .22936632 04 .10642156 06 .19146267 05

L0[04[,10091504 05 -.15809945 05 -°35936073 07 °285|3988 05 -.21021726 07 -*|62_9735 0T ,19146267 Ob .90101978 OY .4687N339 0O

LQ105[°26749580 05 -.11211580 05 -.54050730 07 .6eZ4_372 06 -°3556_685 06 -.25_06016 06-°56.Y6201] 05 -.61964660 O? -,8996167_ O7

---- --_ -_9_Y636 _2 _'PTAT1X_6 06

Y .11686282 0Z .565_7658 O5

DX °60972927 07 .6695_681 [0

----(TT_TTS_3_ U_ .Z_'E_-_5_E0 -

DZ .2092551B 06 .7796?992 O9

----?_'E-__ -.[49645IB 05

RE _.200|2375 03 -.10384517 06

.... _ _..225_203 O_ .6_B61608 04 ----

KN .38619044 02 .26743580 05

LQ{0][.12143414 05 -.34050930 07

RTI03~.12203543 02 .4826_572 06 --

LA|03[.q012495503 -.3556178506

L_f03!,3251_]02 03 -.25206016 06"

R!|06-.20702050 05 -,5676201T 05

L0106-.1856416705 -o8996[67207

]_'_T05_;_8[0ff323 06" -Z_9"F293"4 O?

L0105[°18952934 05 .92106505 OB
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CORRELATIONS BASEO ON J NATR1X _T_N_pBER 2

X Y Z DX DY DZ KE RE G

-.IO000000 OI -.98484065 OO -.85A07081 O0 -.97021483 O0 .56506998 O0 .8|595133-01 .96711732 O0 •96311121 O0 -,96293365-*7848_06_ O0 -.1_01 -.913551q_704811 O0 .45690703 0_0:;5053_._4_ _20772 O0 --•911584r03

-•85607081 00 -.91355|93 O0 -.I0000000 01 -.80783952 00 •17329858 00 -•31806056 00 .79710935 00 •76989236 O0 -•73381639
-•otOZI483 UO ".9370681_7)O-*_30_Z OO -._OOUOOOO Ol •52665362 00 .59101076-D1 •98887110 00 •97441407 00 -.98006433

• 56506998 00 •45690703 00 .17329858 00 .52665365 00 -.I0000000 0I -.73963309 00 -.67723787 00 -.66238782 00 *66626119 00

X

Z

ux

DY

UZ .B1595133--_I _;505320Z3-01 -.31BO4066 O0 .591UiOr4r-Ol -.73963309 O0 -.10000000 Ol -•16009085-0L
KE .96711732 00 .94196551 00 .79710935 00 *98887110 O0 -.67723797 00 -.16009085-01 -.10000000 01

Rt .96311121 O0 .9232077Z 00 .76989236 00 .97& -. _238782 00 -.121_73889 O0 -.9530936_

G -.96293365 00 -.91158403 00 -.73381639 O0 -°98006633 O0 .66626139 00 .20568881 00 .96278249 00

RR --•_b_V_b_ 0U --.¥USIL4Z_ 8_ -.7'1980621 uu -.901UtVO¥ uo .64Yt6226 00 .2131Z846 00 .97049595 OO

N|(01|.96019677-01 .16639253 00 °2|682754 00 -.66R73995-1Z .71J72208-[0 -.57_32|10-09 .62737689-01

LU(OI_. |O)$TZb t 0_- o157_89_7_T - .26_ ebb OU .36_J93_3--12 -.2625rltq-lO .ZZb2_Z82_-09 .69567205-O1

R| lO3]•89900661-01 • 83058590-01 .23268789-01 .36058768-01 -.53366751-0[ -.79879729-01 -.90738123-01

L_IQ_-°85_OaqU-OI_-758310_O361_6-3R_.6606693 B-0L •8893'_17-01 -.7'J88021_-O1

L0(03-.2153||51 O0 -.2451B607 00 -.60368579 00 -•2733834000 -.38713066 00 -.265_2690 00 .29276303 00

LA(0_).23299128-01 .21495966-01 •37828545-O1 -.35092510-01 -•11190682 O0 -.10790177 00 .21769602-01

R1(05-.37630025-02 -.70876060-02 •33863051-01 -.76582997-02 -.15142815-01 -.63794190-02 .39808320-0|

_m ..... _ ¢ulu_ x_tu_! LAIu_! _ .... RI(061 LA|06; tOI06|

A --._b_O_b_ OO ._bO_blI--01 •[O_KZb/ OO • - -._5340860--0| -.21531151 00 -.3812181|-0|

• -.90B71629 O0 .14_39253 00 *15708953 00 *83058590-0i -*75831015-01 -.26518607 00 -.70175182-01 .21695966-0| -.3999|9OO-O1

L -./I_60_Z[ DO •Z_66275_ _ .24775768 00 -232_°860_6155-02 -._OY];_'7_00 -.10677r_o_0 ._7_2_5_S-01 _.|05|'/_36 O0

OX -.98187909 00 -.66873995-11 .36339393-12 .36058768-01 -.31639472-01 -.27338360 00 -.33308934-01 -.350925|0-01 -.55678355-0|

UT .6_?IbZZ4 O0 .TLK_Z208--£O -.Z6Z'_HI_'_;;5_J66751-OI .b6046438-01 -.38713044 00 -.1061125| O0 _;_1_190652 00 -.16918088 O0

OZ °21312866 00 -. 57732110-09 .22622824-09 -o79879T29-01 .888351iT-01 -.26542690 00 -°102630?8 O0 -.10790177 O0 -.17371940 00

:_ •_104959_ DO o6Z_37689-07. .6958720_123-01 .75980217-0I .29276303 00 -•66996605_72_2_r4_602-01 .1_54_b24_,-_--
.97656201 O0 .33004261-06 .35376913-06 -.2_536828-01 .23327363-01 .98619851-01 .7366q706-O3 .80191755-03 •14768472-02

-°99|13595 O0 -.1811_)042_O_J_._J0_T6_Z0192-0_ _6_387339-0L -.15360818 O0 -.46965717-O2 -.835231|7-02 -.941955_-_
K °.10000000 01 -•30060558-03 -.3225721_-03 .85749610-01 -.06644_75-01 -.17755859 00 -.56726216-02 -.59882766-02 -.11010605-01

R|101-•3OO40_8--0_ -.IOUOUUUU O1 _._400398 00 -.10060563-0] •95001755-02 .503378_Z _51_205 UO °17165329-0I .26700932 GG--

LO101-•32257216-O3 -.09&00398 00 -.10000000 0I -.66535077-01 .62106266-01 .18376558-01 °64272952 00 -•11126714 O0 .26850169 O0

RE|03)*B_7696|0-0| -. 1006056-_-_,_535077-03 -•10000000 Ol .98886652 00 .39070681-0I -•24722330-01 _*&1828_40-01 -.3677_

LA103-.86666675-01 .95001755-02 .62106266-01 .98886652 O0 -.99999999 00 -.33511620-01 .23362678-01 .58251967-0| .32864j60-01
LO(03_._77558_ _0 .5_0__I •59070681-01 -.335||620-0| -.1_ *_1696963-0| .276917[G0_01 .15?6910|-01

R1(06-.$672621_-02 .51767205 00 .64272952 00 -.26722330-O1 .23362678-01 .11696963-01 -.10000000 01 -•768911_0 00 -.50391770 00

LA|O4-.5988276_-02 _17165329-01 -•|1126716 00 -•6|6289_.0-O1 -$825[_67-0_/_;_66_01 -.7_89|1_8 O0 -.|0000000 01 -•66354097 O0

LO(06-.|10[0685-01 •26788932 00 *26858|69 00 -.36771666-0_ .32864340-01 .|5760101-01 -.50391770 O0 -.46356067 00 -•10000000 OI

RIiOS-.S_1321Z7-02 • 10361813 00 -°10867696 00 .19217796-O2-_[9_8_-_ ".66|TT_J_-_3 .01532556-0[ •6012Z_[ __

L0(05-o20816150-01 •135523A1 00 .16R03120 00 -.61969772-02 •39660896-02 .19898795-02 .12369656 00 .21760257 00 .13688260 O0

-.12873009 O0 .20560091 O0

-•95309365 O0 .96278269 O0

-.10000000 01 .9055091; DO

• 989509|7 00 -°10000000 O|

• 97656_[ G0 -*99113595 00

• 33006261-06 -.18179|62-02

-.23536828-01 .67320|92-0|

• 233_)63-01 -.663673_q-0I
.90819E5|-01 -.1S36G018 O0

.7366970/r-O'_-_OKS"/_-/_'O_

• 80191755-03 -.63523317-02

• |676A672-02 -.96|95566-02

• 11A81967-O2 -.60723163-02

.23299128-01 -. 29368_J10-O_

Rl_051 LOT05]

-.31630025-OZ
-•?0076060-02

•338430_1-0|

OX -.76582997"-02

DZ -•63796190-02

.11681967-02

-.6u_Z3063-02

lN -.54132127-02

L0{01-o10047494 00

LA(03-•18195389-02

Lutu_-.qoxtt_-u_
R1(04).01532556-O1

LG(OOI.Slt63696-01

-.1571074] O0

-.1q6291S7 O0

-•45069711-01

-.13130810 00

.33686980-02

-.L366791_
-.20816150-01

• 1_55Z_ o0
.16803120 O0

• 39660896-02

KJqu_-.xuuuQooo O|

L0|05-.37248932-01

.12369636 00

• 2J_bUZ_r UO

°13688260 00

-.10000000 01

RAT POST M/C MITH PRE DATA AS APRIORI 16 NOV

ITERATION NUMBER 2

O 00

x .r_O[1Z60-O]

Y -.25883802-02

O_ .ZO68OOl_-OZ.18220003-07

U_ -•_3779750;O7f_

OZ •89196360-07

.37667305-06

.1389489 I-O 3

Ri .29684530-03

5TA 3

LA .70306135-06

5TR 6

LA *51639850-06

LU ._3r1_8_-O_

5TA 5

RI *63|9_88_-0_

L0 -.60899602-06

EPOCH 6_/07/29 102758.000 CLOCK 133950 505 .30730 02

STDEVDQ OLD Q NEH Q NOMINAL 0

QSOS

._0Z_fqO 00 *L_66;452 06 .1566rq_£ ob •1_66r609 06

.18909260 O1 .63041636 05 .63061633 05 .630&3367 05

.3_3oo_93 0[ .307_6752 04 .80_6r73 o_ •00_32194 0_

.56186658-05 .16362615 0I .|4362616 01 .16363068 01

• 1_O9_JO1--774 .9725;0Z_ .9725_ _GO

.36768797-04 .28116162 00 .2R116151 00 .281|2921 00

.15_u_q_ U| .39O6O138 06 .39860139 O6 .3986O1?7 O6

• 36229695-01 .63783080 06 .63783080 04 .63703252 O6

• _b_se oo ._z_oJzu o0 .... .39zz_0_6 Do ._o007859 00
.16708637 00 .49025898 06 o6902_900 06 .69027693 06

• 32Ollq00 O0 .63756666 06 .63756449 04 .6375t_95 04

• _4856_6-u_ .27705L;_ OZ .Z_7OSL_U OZ -_rTOd_lK_ O_

• 581Z5911-0| -637_K)7_7_ '63718802 06 •63710726 09

• 73679626-03 °35117429 02 .35117430 02 .39117667 02

.77359372-03 -*31212265 02 -o31212264 02 -.31212661 02

-_31355_T)7_.I3688756 O) .XJ688t_ 03 .13680010 03

• Z_40_Or-O] .63736_8_ 06 .6375478_G_, ,63756627 O_

• 61863272-03 .27689339 02 .27685339 02 .27685930 02

.31095 02

OQ (NONI

.63554600 O0

-.19331053 01

*44579_68 O|

-.67236681-04

-.79003168-06

.32301792-O4

-.3067_8_5 O0

-.172119|4-0I

-._830223|-O2----

-.17932129 00

-.26650203-O1

*29516220-O3

*79365;OJ-OZ
-*16689301-06

-*26996267-03

*19693374-03

-.563_0634-03

.1562500C-0|

-.61038997-03

m

m
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STATIO_ NU_BER 12 66207129

PR_UULNCY 8300.O

TIME TC _ CC3

iTERATION NUHBER 2 PASS NUMBER 02/291

104132 60 12 .10956325 06 .850°01

--I04232 60 I2 .10956714 O6 .850-01

IC4332 6O 12 .109571O7 O6 .850-01

I04732 60 FZ .109_0700 06 .850-01

104032 60 12 .10959115 06 .850-01

tuq_z bo LZ ,I_Y_ZO Ob .H_-OI

1O5432 6O 12 .1O961623 O6 .850-01

TO553_0 12 .IO_620_1 0G .850-01

1O5632 6O 12 .10962681 06 .850-G1

[05W3_ _O I2 .1O962915 O6 .B50-01

1O5832 6O 12 .1O963351 06 .850-01

110032 60 12 .10964232 06 .850-01 .O107

I101T2--_TI_ _9646Tr 06 .850-01 -.O020

11O232 6O 12 .1O965124 06 .850-01 -.O254

110332 6_ I2 ;[O965_7_ 06 .850-01 ".0079
110432 6G 12 .1096602? 06 .85_-01 .0000

l[U_J_ ou tL .tov66402 06 .850-01 -.O039

11O932 60 12 ,10960329 06 .850-01 -.OO88

111032 60 12 _607_7 06 ;850_0r .OOT8

111132 60 12 .10969268 06 .850-CI +0166

111232 6o 12 .to_e�r_l u6 +_50-01 -.0156

111332 60 12 .1097021T 06 .050-01 .o098

IZL_ 60 tz .Io_t_ _6 .850-01 -.00_9

131532 60 12 .10971176 06 .850-01 *0039

111632 6O 12 .t09?l_rq _5_--0• "0059

112132 60 12 .10974111 _6 .850--01 .0059

112232 60 LZ .10_T_6_8 _ .8_0--01 _.0010

112532 6O 12 .1O976114 06 .850--01 --.oo?8

t12632 60 12 .10976620 O6 +850--01 "0101
112732 60 12 .10977129 06 " 850--01 --.0088

.0029

.0225

-.OO39

.0040

-.0215

--.O_0T

.0049

._098 ...............

-.0146

.0166

.0029

STATION NUPBEA 12 _/OTT29 ITER&TIQN + NUMB[P: _'PJ[_TT_)_'2 _

TC Q CC3

113132 60 12 .10979185 06 .850-O1

IIJL_2 60 12 ;T0_79705 C6 .850-01

[13332 6O 12 .109_0226 O6 .850-01

113532 60 12 .109812T6 06 .850-01

113732 6O 12 .1O982333 C6 .850-01

114332

114532

_63Z

116732

lzqa_z

114932

115132

11_232

115332
12_432

115532

11563Z

115T32

115B32

115932

12OO32

120332

12O532

120632

120732

12O932

-.O059

.O000

.0020

_O000

.O098

;OOOO

-.0137

113852 _0 12 .|0_r82865 06 .850-O1 _02o .......

113932 60 12 .10983398 08 .850-01 -.0010

_l_o3z _O 12 _10_83934 06 .850-O] .OO98

114132 6O 12 .1O904471 06 .850-01 .O0O0

6O 12 .1O985552 O6 .85O-0] -.OO78

6O 12 .1O906641 O6 .850-01 -.OO68

60 12 _107 06 .850-01 _Tff

60 12 .10987T36 06 .850-01 .0039

_u zz *AU_UB_Ut _ _50-01

60 12 .10988B39 O6 .850-01 -°O068

60 Z_ ,109_3_3 u6 %050-_1 ;0020

6O 12 .10989949 06 .BS0-GI -.O069

bO _2 .10qq0_mS0-01 .0049

60 12 .10991065 06 .850-01 -*O039

60 12 .1099L626 06 .850-O1 .O059

60 12 .10992188 06 .B50-01 -.0020

601_ _10_1_2T52 06 .050-01 _O0_

60 12 .10993_18 06 .850-01 .0176

60 |Z .IO9_3885 06 . 850-01 _.006_

60 12 .10g96456 06 .850-01 -.0088

60 12 =10995D24 06 .850-O1 --_9

60 12 .10996766 06 .850-01 .0069

60 12 .10997_98 06 .8_0-01 .0156

60 12 .10998677 06 .850-01 -.OOTB

60 12 .10999058 06 .8_'_0-_00_9

60 12 .11000223 06 .850-01 .0029

121032 60 12 .1LO00B07 06 .850-01 -.0088

121132 60 IZ °11001393 06 .850-01 .0156

-- 121232 60 12 .11001980 06 .850-01 _..49

121332 60 12 .11002569 06 .850-01 -.0069

121632 60 _ ._[00_158 06 .850-01 _.0010

121532 60 12 °11003749 06 ,850"01 .007B

121632 60 12 .1100_41 06 .850-01 "_0_']§ ....
121732 60 12 .11004934 O6 .850-01 -.0107

-- 121832 60 12 .IL005529 06 .850-01 .Oil? --=

121932 60 12 .1100612_ 06 .g50-01 -.ooqB

122032 60 12 .11006721 06 .850-01 .0078
122132 60 12 .11007318 06 .850-01 -.002D

122232 60 lZ .lL00lql7 _6 .850-01 .0090

122332 60 12 .11008517 06 .850-01 -.0039

122432 60 12 ,11009118 06 .850-01 .0_3_

122532 60 12 .11009720 06 .050-01 .0029

122632 60 12 .11C |0322_6_850-_ _.88
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JPL TECHNICAL REPORTNO. 32-694

STATION NUMBEA 12 6610T/29 ITERATION NUMEER 2 PkSS NUNBER 071292

FREQUENCY B3OO,O

TINE TC Q CC3

-- lZZt3Z 60 lZ .llOiO_zo 06 ,_SUIUl .00_9

122832 60 12 .11011531 06 ,850-O1 .0068

IZZg_Z 6_._[I012136 06 .850-01 .OOlO

123032 60 12 .11012743 06 ,850-01 .0023

lz)13z bO_UZ---._I_13_3O 06 .850-0T -.0039 ........

123232 6O IZ .1101395q 06 .850-01 -.0039

-- ]23532 60 IZ .llUlbrue 06 .U_O-OL *0166

123632 60 12 .11016600 06 ,B50-O1 .0029

IZJlJZ b_I; _- .IIOlTO12 06 ,B50-OI -.0029

123832 60 12 .11O17625 06 .850~01 .OlB6

---T2raF132_O 12 -%TIO19_68 06 .850-01 .0059

126232 60 12 .11020083 06 .850-O1 -.0166

Lz_z bu Iz .zku206qq--O_ .U_U-ul - %00_;_7

124432 60 lZ .11021316 06 ,850-01 -.O13T

"' IZ_JZ _EIZ--;110_93_ O_ ,850-01 .013T

126632 60 12 .11022552 06 .850-01 *0013
_|Z .|IO23170 06 .BSO-O1 -*0010

124832 60 12 .11023789 06 .850-01 -.0068

-- 124VJZ bu 12 .LIu_o8 ub .U_O-UL_ _OO20

125032

125132

125232

125632

125532

125632

125T32

125832

125932

130O32

130132

130232

130332

130632

130532

13O632

13OT32

130832

-- 130q32

131032

131132

131232

__m

60 12 .11025028 06 .8S0-01 -.0010

60 TZ --II023649 06 _BSO-OI .0127 .........

6O 12 °1102626q O6 .850-01 -.0127

b0 1_o]I0_689_06 °B_0-01 .0068

60 12 .11027512 06 .850-01 -.0059

b0 lZ *I|0Z81J_ 06 °U50-13_ =.00_--

60 12 .1|028756 06 .850-01 .0020

60 12 .1E02_r06 %8S0-01 -.0068

60 12 .1|0300_2 06 .850-01 .0[66

b0 12 .1|03062_ 06 .850-0[ .0000

60 12 o1|031268 06 .850-01 -.0010

_0 12 .I|031SlZ O6 .85O-O[ -----=.0039

6O 12 .11032496 O6 .850-0l -.OO88

60 12 .11033120 06 .850-01 ,_0[_

60 12 .11033T66 06 .850-01 *008B
60 12 ,11034368 06_.850=0[---- '0000 .................................

60 ]Z .11036g83 06 .850-01 -.0117

60 IZ ollO_SbLl oo .uSu-u1 .009B

60 12 .11036262 06 .850-01 -.0029

60 1Z °11036866 06 .8_3[----_0d0_

60 12 °110376qI 06 .850-01 .0029

60 12 .11o_8[f6 _6 .eS_-_T_,0T0_ ...................................................

60 12 °110337_1 06 .850-01 -.0078

131332 60 12

131_32 60 12

131532 60 12
131632 60 12

131732 60 1Z
131832 60 12

131932 60 12

132032 60 12

132132 60 12

132232 60 12

13_332 60 IZ

132632 60 12

13Z53Z bO 1£

132632 60 t2

l_Zr_z bO l_

132832 60 12

.11039365 06 .850-01 -.0069

.11039990 06 .850-0l -.0010

.11060615 06 .85_-_ .0028

• 11041239 06 .850-0| -°0088
.1tb_i86_'06'.8_0-_1 -.oozo .....

.11062688 06 .850-0l .0059

.[1063112 O6 .850-0[ -.0010

.11043736 06 o850-01 .0098

.11044359 06 .850-01 --%_i_-

.11066983 06 .850-01 .00_9
• |L0656_6 06 .O_ll-O_ '' -.o|o_ ...............................

.I104622q 06 ,850-01 .0098

,11066 BSZ U6 .850-01 _0000

• l1067474 06 .850-01 .0088

• IL0_O96 _850-OI _..03_

• 11068T18 06 .850-01 -.0127

lssz_£ 60 t& .IIOSIZUI 06 .B_U-UI -.oouu

133832 60 12 .11056911 06 °850-01 .0029

IJ_Z b_ L_2E_Db_3_5"O-_3I ".0317

136032 60 12 .110561_6 06 .830-01 -.0059

_ m 13_132 60 12 .I1056T59 06 .850-01 ,0088

136232 6O 12 .11057376 06 .850-01 -°0059

134_32 60 12 .11058601 06 .850-01 -.011T

|_Z b-0 12 _592T_ 06 .858-01 .0117 ....................

136632 6O 12 .31059826 O6 .850-01 .0098

-- l_l_z 6u _z ,llu6o6JI ob .8_o=0T =;U02U

I_4832 60 12 .11061047 06 .850-01 -.0068

13S032 6O 12 .11O62265 O6 .850-01 °0098

13_132 60 IZ °I|06Z8_ O6 °8_0-0i --00_9

13S232 60 12 .11063681 06 .650-01 .0088

135632 60 12 .11066692 06 °850-0i ,OOT8

|_55_Z bO [2 *[1065z9T Ob .850-0| .01£I

135632 60 [2 .11065900 06 o850-01 -o0059

13_3z 60 LZ .11006503 U6 .850-0[ .0010

135832 60 12 .1106T105 06 ,850-01 ,0010

135932 60 12 .II06TTC_ 06 °850-0| -°O06g

160032 60 12 .11068303 06 =850-01 -.0020

1_0[32 60 LZ .11008906 U6 .850-01 .OllT

160732 60 12 .IIOTZ673 06 .850-01 .OOZq

160832 60 12 .110T3066 06 o850-01 -.0059

161232 60 12 ,11075615 06 .850-01 .O12T

161332 60 lz .110 _6000 o6 .850-01 _0_]10

161632 60 12 .I1076586 06 ,850-01 -.0029

161532 60 12 .110TT166 06 .850-0[ .0088

161632 60 12 .IIOTT76T 06 .850-01 -,0010

141732 60 12 .11078326 06 ,850-01 .0059

141832 60 12 *110T8906 06 ,850-01 .0068

161932 60 i2 .11079681 06 ,8_(}_01 _:_

162032 60 12 .110800S6 06 .850-01 .0029

162132 60 lZ °11080690 u6 .850-01 -.0039

162232 60 12 .110B1203 06 .850-01 .00_9

-- 142332 60 12 *11081776 06 .850-01 -.0068

142632 60 12 .11082363 06 .850-O1 *0146

L4_$32 60 12 *11082gli 06 .850=0_ _Ol"J

142632 60 12 .11083478 06 .850-01 .0020

162732 60 IZ .11086063 06 ,B50-01 .0020

142832 80 12 .11084606 06 .850-01 .0010

162932 60 lZ .11085168 06 .850-01 -.002_

143032 60 12 .11085729 06 .880-01 .OllT

m
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JPL TECHNICAL REPORTNO. 32-694

STATION NUMBER [Z

FREQUENCY 8300.0

PASS NUM_EE 0TI292

TIME TC Q CC3

L_1_2 bO IZ .llOSbZ6l Ob o8_0-O[ .OOr_

143Z32 60 lZ .11085845 06 .BS0-01 .0019

143632 6O 12 .1108T954 _6 °850-_1 -.00_9

143632 6O 1Z .11089056 0_ .850-01 .0059

L_JrJ_ 60 ]Z .LI0U_6_ oo ._u-ol .OO29

143B3Z 6O 1Z .11090152 Q6 .850-01 o0_00

]_Z32 _ 12 _II09Z_I 06 .850-01 ,002_

14_332 6O 1Z °1109z859 O6 .850-01 ,OO68

_,_o1_32 _o IZ °II0_3_95 _6 ,850-01 -°O039

144532 60 12 41O93929 0b .8_0-01 o00_9

1447_2 6O 12 .11094_92 O6 .850-01 .OLD7

14_932 6O lZ .[1_96C_7 O6 .850-01 .0098

145132 6O ]2 .1]09T094 0_ .850-01 °0049

145332 6O 12 .11_9813_ 0_ .850-01 .0137

14553Z 6O lZ .11099165 O6 .850-01 -.O137

|456_2 60 1Z .11099677 06 .850-01 ,01_T

145T32 6O lZ .111_0187 O6 °850-01 .0078

lkbeJZ bO IZ .LII0069b Ob .Sb0-C! .OeB8

1_593Z 60 lZ .[ll0IZOZ 06 .850-01 -.0027

15OO32 6O 12 o111017_6 O6 °850-01 ,OO68

150132 6O 12 °1110Z_08 _6 °850-01 .0049

1_0332 60 12 .111032_5 O6 .850-01 .0156

15043Z 6O 12 °11103700 O6 .8_0-C_ -.002_

15O532 60 12 .11104193 O6 .850-01 .0156

150_ 60 12 .1110_6B4 06 .850-01 -°00_8

15O732 6O 12 °11105173 O6 .850-01 .OO39
15083Z 6O 12 .11105659 06 .850-0_ _007_

150q32 60 12 °1110614_ 06 °BSO-01 °0000

l_10J2 _O 12 .1110662_ O6 °850-01 °0166

151132 60 12 °lll0710_ 06 °850-01 .0059

----_ 60 |2 .ii10T_l 06 .850-01 .00L0

15133_ 6O 12 °1110BG56 06 .BS0-O1 .O039

151432 6O 12 .1110B529 O6 .850-01 -.O029

151_32 6O 12 °LlIOB999 O6 .850-01 °014_

151632 60 12 .11109466 _6 .850-01 .0049

151732 6O 1Z .111099_1 O6 .850-01 °00_9

]_1_2 60 12 °_111039_ O_ .8_0-01 -.0078

151q32 6O ]Z °11110854 O6 .85_-01 .OO68
152032 60 12 .11111312 06 . 8_0-_|[7

152132 60 12 .llll176T 06 .850-01 -.007B

L_LJ2 bO 12 .LllLZ220 06 .850-01 .0137

m 15Z332 6O 12 °llllZ670 O6 °BS0-OI -.OO59
15Z43Z 6O lZ °lllL311B O6 .850-01 .OOOO

152_32 6O 12 .11113563 O6 .8_0-01 -,0O2O

w__ l_ZbJL _O L_ .ILl Z_O_ O_ ._5_-0_

152T32 6O 12 °111L4446 O6 .85O-O] -°0469

_SZB]Z 6O IZ_TEE[_ES_E6%BS_-O] ".73O49

15Zq32 60 12 .|1115_19 O6 .B50-01 .0127

153332 60 12 .111_7032 06 .BS0-01 -.0020

153532 6O 1Z °|111T872 O6 .850-01 -0O78

Is_r&$z 60 [Z °IIT[E2_9_O_ .BSO-_I °OI2T

153732 60 12 .|1|187_Z 06 °850-01 -.0049

-- L_J_J_ 6U L_.I]1_9113_0_._50-01 .OO39

153q_Z 6O 12 .[lllqSZ1 O6 .BS0-O1 °O_78

154132 60 12 .|1120328 06 .850-0] -oOOLO

_54Z3Z 6O I2 .ln_}_'_8 O6 .850-01 o_

15433Z 6O 12 .[11211_5 O6 .850-01 .OO2O

-- L_ _uTZ ._TE2TSTc_T6 .850-_I ..... _OIET

15453z 6O 12 .l1121q10 O_ °850-01 .0000

154732 6O 12 .111226B4 O6 °B50-01 -.OO29

15_93Z 6O 12 .11123446 O6 .850-01 -.007B

[5513Z 6O l_ .111241q6 O6 °BSO-O1 -.0117

15533Z 6O L2 .11124935 O6 .BS0-01 .00ZO

[53_2 60 [_ ,|[12_2_9 06 .850-01 .0039

15553Z 60 12 .11125661 O6 .BSO-01 °00[0

[_r6_2 60 [2 .11_26020 06 .850--01 .0117

|5573Z 6O IZ .11126376 O6 *BS0-01 *OO39

|55_3Z 60 L2 .111267Z9 _C_0] _ _-0_

|559_Z 6O [2 .1112707q O6 °BSO°01 -.OO59

i60032 60 [2 .11127_26 _6 .BS_*0i .00_8

[6013Z 60 12 .[1127T6q 06 .850-01 °0049

[6023Z 6_ |2 _ii128i[0 06 .850-0i -o00_0

L60_2 60 12 .1112B448 06 .BS0-O1 .0D6B

|6O632 6O 12 .111Z8782 O6 .e_O-O1 -.OO29

16053Z 60 12 .1112q113 06 °B50-01 o0000

|60632 60 12 .II129641 _6 .BSO-Ol *0C20
16073Z 6Q lZ .1112qT66 06 o85C-01 *OOlO

160q32 6O 12 .11130407 06 ,B50-01 -°O0_g

L61Q3Z bO IZ .lll30TZ2 O6 °BSO-OI .OO68

[6113Z 60 IZ .II131035 06 °BSO-Ol °001_

1612_2 6O 12 °11131_44 O6 °850-01 °O08B

1613_2 60 12 .III_I_50 06 ,B50-01 °00|0

i61_ 6_ _Z _|_19_ 06 .850-01 -°00_

|6153Z 60 [2 .1113225_ D6 .BSO-O1 .0127

16163z 6O IZ .ILI3Z548 O6 .B_O-O1 oOL7b

16173Z 6O 12 .11132841 O6 .850-01 -°Oil7

161932 60 IZ .II133_17 06 ,BSO-Ol *0107

151



JPL TECHNICAL REPORT NO 32-694

STATION NUMBER 12 64/07129

FREOUENCY 83OO.O

TIME TC O CC3

|TERATIQN NURBER 2 P&SS NUMBER 071Z92

[62032 750 I2 .111337_0 06 .SbO-0L -.OOZU

162132 60 12 .11133g80 06 .850-01 .0000

[_023_ 6_ 12 .1L134256_76--.850-01 .019_

|62332 60 12 .11134529 06 .850-0l .005g

162532 60 12 *11135065 06 .850-01 -.0059

-- ,626J_ bu £z .Iz135J23-U&--+850-0I .0146

162732 60 12 .11135588 06 .850-01 .0010

T_2_'/ _71_+_3_8_.850-OI _ ;0059

162932 60 12 .11136097 O6 .850-0I -.O059

183032 60 12 .11136346 06 *_5_-_T ,01_6

163132 60 12 .11136592 06 .850-0| .0068

-- ib_ buih .ILLJ6UJ_ UO *U_-UL --.UVZ0

163332 60 12 .11137074 86 .850-01 .OO78

...... T_3_T'_ _0 12 .1113731_ 0_ --.0356

163532 60 12 .11137542 06 .850-01 .0127

---- [_3632 60 12 .I113777I 06 ;850;0I .0088

163732 60 12 .11137996 06 .850-01 .0068

163932 60 12 .11138_36 06 .850-01 .0078

1_&032 60 12 .11138650 06 3_0-0I -.0049

164132 6O 12 .11138861 O6 .850-01 .0000

1_232 60 12 .11[_06_ OG ,_-_Tl _0068

164332 60 12 .11139273 06 .850+0l -.001_

164432 60 12 .I7139_T_ O_-_-50-UZ ,U11!

164332 60 12 .11139671 O6 .850-01 .OO88

164632 60 12 .11139864 06 .850-0! -.0078

164732 60 12 .11140054 06 .850-81 .0117

164832 60 12 *11140240 06 .850-01 -.OOlO

164932 bO 12 °11140423 06 .850-01 .0068

165032 60 12 .1|140601 06 .850-01 .0020

165132 60 12 .11140777 06 .850-01 -*0020

165232 60 12 .11140949 O6 ,850-01 -.0o2_

165332 60 12 .11141116 06 .850-01 .017&

1654_2 60 i2 .1|141281 06 .850-01 -_88

163532 6O 12 ,1|141441 06 .850-01 .0000

163632 6O 12 .11141599 06 .850-0| °.0039

165732 6O 12 .111_17_2 O6 .850-01 -.0029

-- i6_3_ 60 12 *11141902 06 .880-01 .0166

165932 68 12 ,11142048 06 .850-01 -.0107

170032 60 12 .11142190 06 ,850-01 _0[_

1_0132 60 12 .11142328 06 .850-01 -.0020

-- 1_/_232 60 i2 .111424_3 06 .850-01 *000_

170332 60 12 .11142594 06 .850-01 -°0117

1706_2 60 12 .L1142722 06 ;_-01 ._146

170332 .111_2845 06 .850-01

170632 .|1142965 06 .850-01

170732

171132

171232

[71332

171432

171632

60 12 -.0049

60 12 -°0029

60 12 .11143081 06 .850-01 .0029

60 12 .11143605 06 .850-01 -.0010

b0 12 .11143698 06 .850-0t -.002_

60 12 .11143788 06 .850-01 .002_

bb iz .Lil_J81_ U6 ,u_O-u[ -.vvq_

60 12 .I1143955 C6 .850+01 .0107

I11t32 60 12 .111_403_ 06 .8_o-o1 --._O'EcF

17183Z 60 12 .I1144108 06 .850-01 .0069

-- _1_ _1I_I7806 ;_0-0T ;002_

172032 60 12 ,11164245 06 .850-01 .0029

172232 60 12 .11144366 O6 ,850-01 -o0107

.......... l(_z bU t£ .ILI_4ZI 06 ,852-U1 -.U_9_

172832 60 12 .11166637 06 .852-01 -.0176

_F_T32_I2 .Itt r_668 O6 .852-01 _00_U

173032 60 12 .11166696 06 .852-01 -.0078

173232 60 12 .11144739 06 .852-01 -.0068

1"/333"2 _T 77 .;_[4_755 86 .852-01 _O0_q

173732 bO 12 .1114_77B 06 .054-01 -.0137

173_32 60 12 .11144766 06 .854-01 .0068

174132 68 12 .11144738 06 .854-0] -o0127

I7%_23_ _712_ _[I_I8 06 .B54-01 ,003_

174332 60 12 .11144694 06 .854-01 -.005g

-- ]74432 60 12 .1|[_4666 C6 .85_-0| -_0_

174532 6D 12 *11144636 06 .857-01 -.0049

ll_3Z b_ !z .L1144698 O_ .8_-OX .oo_
174732 60 12 .111465_8 06 .837-01 .0049

-- 17_0 12 .11144514 Cb .8_1-_L -*0215

174932 60 12 .11144466 06 *857-0| -.0068

-- 175032 60 IZ .111_4413 0_ .857-_T- ...... _002_ [

_ + •
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JPL TECHNICAL REPORT NO. 32-694

5TATi0N NUMER 12 64/02/29

PREG;,UENCV 3300o0

ITERATION NUHBER 2 PASS I_UNI_R 071203

175132 60 12 .111_357 06 .859-01 -o0078

--1T5232 6O 12 .111_2qr 0b .e59-O| -,OZ3*

X75332 6O 12 ,1114_233 06 ,359-01 ,O020

17553Z 60 12 ,111_'_092 06 ,862-01 -°0033
_o_Z bu LZ .ZlI'_U16 06 ,862-O1 ".0|Z_

175TS2 60 12 ,]1163936 04 ,862-01 -o00#B

LI_O_ bu L_ ,IIL_JU_A UO ,UO_-UA .O029

175932 60 12 °11163763 06 ,866--0! -,0117

_--1-8033Z 60 1_ .L_J_b_ U6 .a6_--UL ..... _-- --

180432 60 12 o11163259 06 o372--01 --.0083

1_0632 60 12 ,11163029 06 ,37_--01 --,0078

18O832 6O 12 °11162783 O6 ,_79--01 --.0107

131O32 60 12 _111_2_Z0 O6 ,881--01 --.0176
, q O0

111532 60 12 ,|114|791 06 ,896--01 ,0020

An_b_Z 6_ L_ ,_IIT61_33_T_-_RT_-U_ -,u1¢6

|81732 60 12 o11161671 06 ,906-01 -,0137

_Lm3Z _0-I2 °1116130_ u6 ._uo-_l °0uuu

|||932 &0 12 °11161133 06 ,913-01 -.0|37

iSZ13Z 60 12 .1|1_0731 06 .925-01 o0010

|3ZZ3Z bO 12 .111'*05q9 O6 ,933-01 -.0225
132332 60 12 .|11_0612 06 ,960-01 -.0039

_Z_3Z 60 IZ ,|1140_22_ -.0117

182532 60 12 ,|11_0026 06 .9$7-01 -,0283

IUZb3Z 6_ 12 ,1113_8Z; 0_0I °.01_6
132732 60 12 ,11139626 06 ,q77-01 -,019_

E_I_ _ITI_)_6 06 ,_-0| -,0117

183232 60 12 °|1138565 06 .105 00 -,0205

_3333Z 60 W, 1_1_317 G6.l_rO0 -o02_6

183_32 60 12 °11133083 06 ,109 00 -,0195

1_3_32 6O |2 ,1113_3_ O6 .l_Z GO -.0_4_
183632 60 12 °1113740q 06 ,116 00 -,0205

-- _133_32 6o 12 .11137366 06 .117 00 °.0098

103332 60 12 o111371|_ 06 ,121 00 -°0256

IQ3932 6O _2 .11136363 O6 .12_ 00 -,0322

114032 60 12 o11136606 06 .120 00 °o0166

13_112 60 IZ °111_6344 O6 ,133 00 -°0266

m

_TATION KIMOER 12 66107/30

_RtUUtN_V aZOO.U

|TEAATI(_ klU#8£R 2 PASS NUNBER 0I/_1

TLH| T(; 0 C(3

071812 &0 12 .10675363 06 .U9 00 *0234
urlv$£ oo LZ ;T(T_rS_q_ 06 .116 GO ,0049

0?2032 60 12 ,|0673048 06 o113 00 ,0266

072232 40 12 ,10676?71 06 .108 00 -°0038

07263Z 60 12 ,10_7_512 04 .|06 00 -,0068

ul_ 6u L_ °_l*J_u u6 ,LUZ _ .uuuu

072632 60 _2 .106¥62¥2 04 °101 00 ,0243

072032 60 12 .10676050 06 ,931-01 -°0039

073032 &0 12 ,10673867 06 °939-01 -°0069

uIJl_ 6O lZ .luq_Jt_Z Cr_-0-01 .o|or
073232 60 12 °10673662 06 °942°01 .0127

073432 &0 |2 °10673693 06 .928-01 ,0127

ur_ ou _ ._u_l_q_ 06 ¸¸ ,_u--u_ -oUU_

073632 60 12 ,10673367 06 ._16-01 °0|17

073332 60 12 °10673217 06 ,906-01 ,0107

-- ut_J_ 6O IZ olU_r31_ 06 ,901-01 ,oo_6

076032 60 12 ,104?3106 06 ,893-01 ,0008

or_z _o 12 °1o_130_t O6 ,39_,-01 -.OOLO

076232 60 |2 °10_73012 06 °80]-0| ,0080

076632 60 |2 .10_72q38 06 °BQ6-0! ,0048

0_3z 6.o LZ ,10_72907 O6 ,884--01 -o00_9

076q32 60 12 ,10_72431 04 ,874-01 .0038

ur_o_z 6o LZ ,|O_TZB23 06 °37Z-01 ,0010

075132 60 12 ,10472820 06 .872-0| .0|64
0_SZ3Z 6_ 12 °10_72821 04 °369_01 °0000

07_332 60 12 .10472828 06 ,860-01 .0068

07543Z 6O 12 ,1O472338 06 ,867-01 .0000

075532 60 12 o10_7283_ 06 .867-01 .0166

0?5632 60 12 ,t0472373 06 ,84_'-01 _,_1_

O75732 6O 12 ,10472498 06 °444-01 ,0059
0¥5832 60 12 ,106729_6 06 ,342-01 -,0136

073932 60 12 °10472960 06 °842-0| ,0000

0_O03Z 6O lZ °|0_72998 O6 o342-01 .O0Z0

0_0132 6O 12 °104730_0 06 .359-01 ,010?

030Z_Z 6O 12 ,Io_73o88 O6 ,859-01 _6i

000332 60 I2 ,10473139 06 ,859-01 -.0003
010_32 60 12 °10_73195 06 ,859-01 ,011_--

080532 60 12 ,10_73256 06 ,857-01 -o0117

OB06]Z 6O 12 .10_73321 06 ,357-01 -o0146
0U0732 60 12 .10_73_91 06 °857-01 ,0069

03033Z 6O 12 .10_73_65 O6 ,457-01 ,0117

010932 60 12 .106733_ 06 .837-01 -°0098

031032 6O 12 ,10_73627 06 ,837-0i ,0073

0_1132 60 12 .10_?3713 06 ,854-01 -°003q
0_123Z 60 12 ,1_0_73303 06 .83_-01 -°0107

m

m

m

E

m

m
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JPL TECHNICAL REPORT NO. 32-694

STATION NUMBER 12 6&107/30

FREQUENCY RZO0-O

ZTERAT|ON NUMBER 2 PASS NUMBER 07/301

T[NE TC Q C¢3

081332 60 l_._10_-t3xFO4 06 .854-01 .uvq?

0E1432 60 12 .10474006 06 .R34-01 -.0088

081_32 80 1_._474112 06_ ,0156
081832 60 12 .10474222 06 .RS_-01 -°0205

_2 .10474337 06 .654-01 .0146

00L032 60 12 .10474456 06 *852-01 -.0L07

-- Ol_ .10_745_Q ob .B_z-uX .uo|u

082032 S0 12 .10474700 06 .8S2-01 .O020

uaz_z bo 12 ,xv474841 06 ;_[

082232 60 12 .10474978 06 .652-01 .O039

ST&T |0N _ |2 6410 ?/30

-- FA EQ_E_CY--_

-- T|NE TC Q

ZTER& TiON NUMBER 2 PASS NUMBER 0TI302

082332 60 12 o10473120 06 .852-01 .0039
-- UuCqJZ oU ;Z .10475265 Ob ,a>Z-U_ -.UU_

002532 SO 12 .10_T5416 O6 .052-01 °004q

---- _2632 6O _Z .LU475_iL 0b .H_-UL -.ULO 7-¸

002732 60 12 .[0475730 06 .052--0! -°0039

-- _ bl]_i2..I04758Y_ Ub oU>_--UI .UU_a

082932 60 12 .104T6062 06 ._52-01 -.024_

_3032 6_IQ47623_[

O03132 60 12 .L0476412 O8 .RS2-OL -.00_9

----_lP_r_E 60 12 .104765x_T-_ ..... _OZq

083332 60 12 .10676779 06 ,050-01 -.0|OT
_4_2 bQ 1_ .Io_b96_ 06 °05_OT .uiv_

O03332 6O 12 .1O477164 O6 .050-01 -.O26_

-- O_2 ,L0477363 0_ °H_U--UL .U[60

OR3T32 60 12 .|047756T 06 .850-01 -°OO10

083932 6O 12 ,10_77908 06 ,RS0-OL -oO156

_T8e_'32-_-0"--C_" .[U_rBzuJ Ub o_U-UL .u_

084132 60 12 .1047R424 O6 .05O-O| -.OOSq

O84332 60 [2 ,10_TBR?B 06 .RSO-O| -.OO10

60 12 .10_79112 06 ._50-_1_ _.0059
004_32 60 L2 .106T9350 06 .R30-O! o012¥

w 00_632 60 12 ._C0XTq_O6 .RSO-Q_ -°O1Lr

08_732 60 12 o1047903_ 06 o850-01 °0039

-- 004032 60 12 .104_00_[ _G _lP_0-_I _..0q_

006932 60 12 .10480346 06 .050-01 -.OOq8

T0_5032_ _104_0606 06 .050-01 -.005_

005[32 6O 12 .104R0069 06 .R50-O1 °O04q

-- 0552_2 60 12 .1068|I37 06 .050-0| .0068

005332 60 12 .10681410 06 .050-01 o0000

005332 60 12 ._0481_67 06 .030-01 -.00?R

F_3_ _0 ]2 .10482253 06 _830-01 .022_ •

0R_T32 6012 .10402562 06 .830-01 -.004q

005032 60 1_ .10402836 O6 _050-0I -,OO_

0B5932 60 12 .|0403t33 06 oR_0-01 -°O010
090032 60 1_._[04_4_ 0_ .850-_I _011¥

090132 60 12 .1048374| 06 ,050-01 °OO00

OQO232 60 12 °|0484052 06 *830"0[ -'0_ _Sq

0_O332 6O 12 °|0404386 O6 .850-01 ,O010

030432 60 12 .t04R4685 O6 °050-01 -.OOZ_

090532 60 12 °10485008 06 .IS0-01 .0020
090632 60 12 ,|048_3_0_ ;_0-_ -.Q020

090T32 &O 12 .1040S666 06 .850-0_ °O029
-- 090032 _0 12 .104B6002 0_ _0-01 _0000 _ "

090032 _0 12 .10486_41 06 .050-01 °0059

091032 60 L2 .10486604 06 .850-0L -.O12T

091132 60 12 .10_07032 Ob °050-0L .O10_

-- 091232 60 |2 .|0487384-_6 .8_-0_ -.0059

0q1332 60 12 .10487740 06 .850-01 ,OOZO

0q1432 60 12 .10488100 06 .050-01 -.ol_T
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,JPL TECHNICAL REPORTNO. 32-694

ST ATTON NUIq_ER 12 64/07/30 ITERAT|ON NUMBER 2

FREOUENCY 8200.0

PASS NUNBER 07/302

TIME TC 0 CC3

091_Z bO 1Z .10488463_0--01 --.0029

091632 60 12 .10488831 06 .850-01 .0176

091732 60 _203 06 .850-01 -.0195

091832 60 12 .10489560 06 .850-01 .0195

091932 _d 12 .I0_960 06 .850-731_ -_

092052 60 12 .10490344 06 -850-01 ,0090

U_ZL_Z bO XL ,lO'4"90_.850_01_--.--O1T41T

092232 60 12 ,!0491124 06 .850-01 -,0090

U_Z_Z 6_ 12_JO_;_llS_.850-1T1 - --_IRTJ_ r

092_32 60 12 .10491920 06 .850-01 .0117

092632 60 12 .10492732 06 .850-01 .0078

U_I_Z 60-12 .tu_Jtqq Ob .ebO-01 -._rn_

0g2032 60 12 .10493560 06 ,050-01 -,0029

u_z &O EZ .i0_939_r0 06 .850-7T1_--.OO|O

093032 60 12 .1069_406 06 °050-01 -.00_9

-- uvJ|_ oo LZ °|o_qU_106 .850- •

093232 60 12 .i0495263 06 .850-01 .003g

093432 60 12 °104g6137 06 .850--01 --.0088

O_Z _0 lZ .10_96_80 O_ .850-01 -.0059

093632 60 12 .1049_02T 06 .0_0-01 .00_3

09_r_2 O0 12 .lu_9141u uo-.SSO-_TI_

093832 60 12 .10497g33 06 .850-01 .0049

09_Z OU ]2 .10698391 06 .850-01 -.OtZ_

094032 60 12 °10698853 06 ,850-01 .0156

09sIJ¢_0"C�V3_.850-01

094232 60 12 *1049978906 .850-0] -.0078

094332 bOl_ ._.850-_-- .0068

094432 6012 .1050076006 .850-0| -.0156

0_532 60 IZ ._Ob0122106.050-01

094632 6012 .1050170506 .850-01 .0117

_73_60 1_ _2194 06 .850-01 _.-._J

094832 6012 .1050268606 .850-01 -.0107

0_932 60 12 .105_3_2 06 .050-01 _0

095032 6012 .1050368106 .850-01 .0024

095132 6012 .1050418460_.8.850-_| _7

095232 60 12 .10504691 06 .050-01 .0039

095332 60 12 .10505202 06 .850-01 ,0000

095452 6012 .10505716 06 .850-01 -,0070

095552 6012 .10506-_6 .850-01 .000_

095632 60 12 .10506755 06 ,850-01 .0039

095T32 _0 IZ .10507279 06 .850-0_---_0107

095832 bO 12 ,1050700_ 06 .850-01 .0049

095932 6_ [2 ,1_0_4_ 0_ .850-01 .0020

100032 60 12 °10500875 06 .850-01 -.0029

100132 60 IZ .10_0q414 06 .850-_'.0059

100232 60 12 .1050995706 .650-01 -.0195

100332 60 12 .10510503 06 .850-01 .0039

100432 6012 .10511052 06 -850-01 .0078

100532 b012 .1051160506_ -._-0_'_ --

100632 6012 .10512162 06 .650-0| -.0059

lOOtJ2 oO 12 .10_12122 06_ -.0039

100832 60 12 .10513285 06 .850-01 -.0039

100932 b_Z .10_1_U_2 G6._ro_)_ -_ -.0o_

101032 60 12 .10514422 06 .050-0L .0088

1011_2 E012 °10_1499606_ ,0068

101232 60 12 .1051557306 .850-01 -.0137

tut_z _o 1_6 .u_u-ot .00I_

101432 6012 .10516737 06 ,850-01 -.0029

tot_z oo lZ .L_>Lt_2W_Y6_]_-_71-- .0107

101632 6012 .1051791406 .650-01 -.0107

tutt_z _0 Ii_T051_50B_76_50-OF --_

101832 60 12 .10519105 06 .850-01 .0000

102032 6012 .10520309 06 .850-01 -,0039

102232 6012 .1052152506 .850-01 -.0215

102332 _U 1 • , - °0TTt_

102432 60 12 .10522755 06 .850-01 -.0166

tuz>_ au 12 .10_1_ uo .U_U-UL ,UU_

102632 60 12 .10523997 06 ,050-01 -.006R

10Z_Z 0O IZ _1_.8_0-01 ,0000

102832 60 12 ,1052525206 .850-01 -.0059

102932 b_l_ .1__ .006_

103032 60 12 .1052652006 .850-01 .0020

tu_t_Z oo 12 .10527158 OO .850-01 -.01_6

103232 6012 .1052780006 .850-01 .0039

103332 6012 .10_J_28_6 .850-01 -.008_

103432 6012 .1052909206 .850-01 -.0010

103532 b0_LT _1052974_ .00_

103632 6012 .10530196 06 .850-01 .0059

103732 6012 ._053105206 ,850-01 -.0-_6_-

103832 6012 .10531712 06 .050-01 °0098

10_932 O012 ._05_23751_6 .850-01

104032 6012 .1053304006 .850-01

104132 6012 .10533T0906 .850-01

104232 60 12 .1053_38006 ,050-01

10_332 6_ 12_55 06 .350-01

104432 60 12 .10535?3206 .850-01 -.0020

106532 _'12 ,10536412 06 .050-01 -.0039

104,632 60 12 .1053T095 06 .050-01 .0000
--104732 60 12 .1053778106 ,850-01 -,0068

104832 60 12 .10535469 06 .050-01 .0059

104932 6012 .1053g161 06 .850-01 -.00T8

105032 6012 .10539855 04 .850-01 .0010

-- 105332 6012 .]0_.850-01 -.0078

105432 60 12 .10542659 06 .850-01 .0068

105532 6_'12 .10563367 06 ._" - -.

105632 6012 .I056407806 .850-01 -.0107

105832 6012 .1054550706 *850-01 -.0029

105932 bO 12 .1054622_.850-01 .Okl_

110032 60 12 .10546947 06 .850-01 -.0176

-.0049

-.0065 ....

-.0039

.0029
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JPL TECHNICAL REPORT NO. 32-694

STATION NUMBER 12 66/07/30

FREQUENCY 0200.0

ITERATION NUMBER 2 PASS NUMBER 07/302

TIME TC Q CC3

-- ||O132 60 L_ .lu_4r6ru 0_-_1 .Ul|l

110232 60 12 .105_8397 06 .850-01 -.0186

--- -C1_332 r bO LZ .|O_49126 _1 .0098

110432 60 12 .10540857 06 .850-01 -*0059

----1TO_JZ 60 L_ .1u55059173_-_'0_o1 .u_9

110632 60 12 .10551328 06 .850-01 °0059

_--TI'O732 60 1_ 06 .850-O1 ---.uuzo

110832 60 12 .10552808 06 .850-01 o0000

.... _ET0932 "_2 06 1853_059

111032 60 12 .10534299 06 .850-01 -.0039

111232 60 12 .10555799 06 .850-01 -.0049

111432 60 12 .10357306 06 .050-01 -.0010

111632 60 12 .10558827 06 .$50-01 .0088

111832 60 12 .10560356 06 .850-0] .0088

ILtgJ2 ou _ .lu_bll_ U6 *8_U*UI

112032 60 12 °10561893 06 o850-01 .0166

_1k_7_5_2_5 06._10_01 -°0205

112232 60 12 .10_63640 06 .850-01 .0020

----_ I_10564216 06 1850-01 _0011_

112432 60 12 °10566905 06 .850-01 -.0010

_]25"J2__ Ob .B_U-01 -.00_8

112632 60 12 .10566559 06 .85C--01 .OlOT

--FC2732 _I2 .10567344 06 ,850-01 -.008_--

112832 60 12 .10566131 06 .850-81 *OOZO

I_.70568921 0_650-01 -.0008

113032 60 12 .10569712 06 .850-01 -.0068

-- 113132 60 12 ,10570_-01 .0078

113232 60 12 40571301 06 .850-01 .0020

T1_332 _ *1057209_ 06 _850_01_..00_

113432 60 12 °10372899 06 .850-01 .0137

113532 60 12 .1057_700 _-0| -,0IT_--
113632 _0 12 .10576506 06 .850o01 .0127

-- -_l_ .[0575309 o6 .a_0_l

113832 60 12 .10576117 06 .850-01

114032 60 12 .10577737 06 .850-01

114132 60 1_ .I05_ O& _8_0-01

116232 60 12 .10§79365 06 .850-01

_2 60 I_ _I_5e01_20& ._50--_I -.oozq

114632 60 12 .10581000 06 .850-01 .0273

" --114532 6D 1_ ,I0501821 06 .050-01 -.0008

114632 60 12 .10582643 06 .850-01 -.0146

114732 _2 .10583467 06 .850_01 -.0029

114832 60 12 .10584293 06 .050-01 .0068

114932 60 _2 .10555120_6 .850-01 .00_0

115032 60 12 *10585949 06 .850-01 -°0068

115132 60 I_ .105_6700 _._50-01 .0039

115232 60 12 .10587612 06 .850-01 -.0029

11583Z 6-0 1__06 .850-01 .UU_9

115932 60 12 .10593683 06 .350-01 .0029

120032 6 • 80_ =_°01 .0049

120332 60 12 .10536871 06 .850-01 *0029

_-- 120432 60 12 .10507722 06 .850o01 -*0029

120S32 60 12 .10598574 06 .850-01 -.0068

--_:16_ 60 12 .iuS_¢ETO&,850-OT_.

120732 60 12 .10600282 06 .850"-01 -°0215

120932 60 12 ,I0601996 06 .850.-01 -.0078

121132 60 12 *10603714 06 o850-01 .O05q

l_l£#z bU 1_ .tUbO45T_YJ6 ._o-ul -._

121532 60 12 .10605438 06 .850"-01 .0020

" lZl_ _ *I060630Z_ .850"01 -*0176

121532 60 12 .10607167 06 .850--01 -.0010

;10608033 06 .850-01

121732 60 12 *I0608900 06 .850-01 .0010

--.O098

.0156

-;00_8

-*0059

-.0029

121932 60 12 .10610638 06 .850"-01 .0059

122032 60 12 .1061150B 06 .850--0I *OOOO

122132 60 12 *10612380 06 *850-01 .0010

122232 60 1_30_SO_D_ "*0088

122332 60 12 .10614126 06 .850-01 .0039

122632 60 12 .10&I_"0017_6 .8_0-0| .ouru

122532 60 12 *10615877 06 *050-01 .0000

122632 60 12__8_'0"-01 -;016_ -

122732 60 12 *10617631 06 .850-01 .0244

122832 60 12 .10616509 06 .650-01 .0059 "

122932 60 12 .10619389 06 .850-01 -.0059

1_0_2 60 12 .10620269 06 .850-01 .0078

123132 60 12 .10621150 06 .850-01 -*0029

_2323260 1_ .lO6_o32o_ ._s'o;_1 ;oo_ ........
123332 60 1_ .106_9|5 06 .850-'01 -.0029

123432 60 i2 .I062_?§9 _ .850-01 -.005_

1235_2 60 12 .10624663 06 .850-01 .O000

123632 60 12 .10625568 06 .850-01 -.0186

---- 123_J2 60 22 ;106_6454 b6 .850-01 .00_9

123832 60 12 .106_10_ ;d_O:'Ol .0039

123932 60 12 .10628228 06 *850-01 -.0010

124032 _._ -11_6_9116 _ _ .0020

124132 60 12 .1063000_ 06 .0_,0-01 -.0010

124332 60 12 *10631784 06 .850-01 .0059

-- _1_2 _ _1_'_875 06 .850-Ol

126532 60 12 .10633566 06 .850-01 -.0098

----_4632 60 12 .10_5T0_ o_50-01 .0068

124732 60 12 .10615350 06 .850-01 -o0156

124832 60 12 *10636262 06 .8_'_-01 .0078

126932 60 12 .10637136 06 ._50-_1 .0098
125032 60 i2--_ 06 08_0-0i -*00_8

125132 60 12 .10638923 06..850-01 -.0020
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j

JPL TECHNICAL REPORT NO 32-694

STATION NUMBER 12 66107/30 ITERATION

FREQUENCY 8200,0

NUNBER 2 PASS MURBER 071002

TIME TC Q CC3

lz_z_z bu |Z .Iu6_gBIETT6_lBSO;UI *uuz_

125332 60 12 .10640713 06 .850-01 -.0117

12_432 60 IZ_Og 06 .850-01 .0_

123532 60 12 .10642504 06 .850-01 -.0049

I15632 60_2-.10643400 06 .850-01 .0|36

125732 60 12 .10644296 06 .850-01 -,0127

Lz>u_z 6o LZ .1o64_1_ o6 .8_0-ol .uo*_

125932 60 12 ,10646090 06 .050-01 .0020

-- 13003_ 613 I2 .I06_ut u6 ,6_u-ul -.OuzY

130132 60 12 .t064T884 06 .850-01 -.0090

130332 60 12 .10669680 06 .050-01 .0020

l_u_z _ 68 LZ .LU6_&_I8 ub .u_u-ul .00_

130532 60 12 .10651476 06 .850-01 -.00g8

1_86_z -68 12 .Lu6_z_lq uo .u_u-ul .ou78

130732 60 12 .10633273 06 .050-01 -.0107
-- I_OBJ£ 60_/Z_34171 06 .850-0_ ,004-9

130932 60 12 .10653069 06 .830-01 -.0137

L_LU_ OU lZ .L86_6_ U6 .U_U--_L *UUUU

131132 60 12 .]0636867 06 .850-01 .0137

L_Z bU |Z .186_116_ O6 _BSO_T_ -;0039

131332 60 12 .10658664 06 ,550-01 -.0088

t_14_Z bO _2 *I06_;950-01 _005g

131332 60 _2 .10660461 06 .350-01 .0039

z_lo_Z 68 12 110'_61360 06 .350-01 ;OOZO

131732 60 12 .10662238 06 .050-01 -.0146

131632 60 _2 .10663156 06 .850-01 .002_

131932 60 12 .10664054 06 .850-01 .0059

_32032 68 12 *10664932 06 *_1_ ;009_

132132 60 12 .10663850 06 .850-01 -*0010

132232 60 12 *10666768 06 *__

132332 60 12 .[0667643 06 .630-01 -.0010

132432 6U 12 *10668342 06 ._'0_01 .0317

132532 60 12 .10669439 06 .850-01 -*0039

132632 60 12---110_T0335 06 *_ -.0(T_-

132732 60 12 .10671232 06 .850-01 *0000

132832 6O 12 .10672127 06 18_'0_(_1 " -;008_

132932 60 12 .10673023 06 .830-01 *0020

|33O32 6O 12 .1O673918 06 .850-01 *0000

133132 60 12 .10674813 06 .850-01 *0020

1332_2 60 12 .|0673707 06 .850-01 ._[

133332 60 12 .10676601 06 .830-01 -.0137

133432 60 12 .10677493 06 .850-01 .00i_

133532 60 12 .10678388 06 .850-01 .0049

133632 60 12 .10679280 06 .850-01 -.0039

133732 60 12 .10680172 06 .850-01 .0088
133632 6_ 12 *10681064 06 .850-01 -.0049

133932 60 12 .10681953 06 .850-01 .0029

134032 60 12 .10682865 06 .850-01 -.0010

134132 60 ]2 .10683735 06 .830-01 *0020

134232 60 12 .10684624 06 .850-01 -.0059

134332 60 12 .10683512 06 .850-01 .0098

2344)Z bo JZ .tO6_bqO0 uo ._u-ul -.0010

134532 60 12 *10687287 06 .050-01 -.0059

IJ4631 bO Iz .10688114 Ob .8_U-U_ -*0039

134732 60 12 *10689059 06 .830-01 .0068

1349_2 60 12 .10690828 06 .850-01 *0156

LJ_u_ 6u LZ .lUb_Lr[Z Ub .U_U-UL -.UtS_
135132 60 12 .10692594 06 .050-01 .0049

135332 60 12 .10694357 '06 .050-01 -.0049

135532 60 12 ._0696116 06 .850-01 .0020

135732 60 12 *10697872 06 .030-01 *0127

1_>_z _o lZ .10698748 06 .8_o-ul -.01T6

135932 60 12 .10699626 06 .850-01 .0127

140132 60 12 *10701372 06 .830-01 *0000

• quz_z 6U _ *kUlUZZ_ U_ .U_U-U_ -.UU_U

140332 60 12 .10703115 06 .850-01 -.0029

140332 60 12 .10704055 06 .850-01 -*0137

1406_Z 60 lz .10705(2_ 06 .8_o-ot .0049

160732 60 12 .10706590 06 .050-01 .0029

_40832 60 12 -70?oTq_ oo .u_u-ut -*0069

160932 60 12 .10708320 06 .850-01 -.0010
161032 60_ *10?09163 06 .350-01 -.0020

141132 60 12 .10710066 06 .850-01 .0080

141232 60 12 .10710§07 06 .850_0_ .0000

141332 60 12 *I0711766 06 .850-01 .0020

141632 60 12 .10712625 06 .850-0Y _

141532 60 12 .10713402 06 .850-01 -.0029

141632 60 12 .10¥143_8 06 .8_G-_31 -.0117

141732 60 12 .10715192 06 .850-01 .0098

141832 60 12 .10716063 06 .830-0| -.0059

141952 60 12 *10716897 06 .850-01 *0098

142032 60 12 *1071_748 06 .b'_O_ ;.0107

142132 60 12 .10718597 06 .050-01 -.0010

142232 60 12 .10719444 06 ._YO:_I .0066 -

142332 60 12 .10720290 06 .030-01 -.0039

142432 60 12 11_21_3Y 06 .0_1 .0000

142532 60 12 .10721978 06 .850-01 .0020

142632 6_ 12 .10722820 06 .850-01 .0020

162732 60 12 .10723660 06 ,850-01 .0010

162832 60 12 -10724498 06 .850-0_ -.0020

142932 60 12 .10725335 06 .850-01 .0117

163032 60/2 _|0726171 06 .850-01 -.0098

143132 60 12 .10727005 06 .850-01 -.0137

143232 60 12 .10727837 06 .850-01 .0137

143332 60 12 .10728667 06 .850-01 *0078

163432 60 12 *107294g6 06 .858-01 -.0137 ---

143532 60 12 .10750323 06 .050-01 -.0029
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JPL TECHNICAL REPORTNO. 32-694

STATION NUMBER 12 64/07130

FREQUENCY 8200,0

• |TERAT| ON NUMBER 2 PASS HURBER 071302

TINE TC 0 CC3

I_)6JZ 60 IF .lO/Ji149 06 .8_0-01 .UOV8

|63732 60 12 .10731973 06 .850-01 .0039

143932 60 12 .10733615 06 .850-01 -.0020

--1_4032 60 12_}T_434 06 .850-01 -'OOZq

146132 60 12 .10735250 06 .830-01 -.OOZ?

A_4_ _U 12 .LUt_6U6_ 06 ._O-'OL -.UV_

144332 60 12 .10736878 06 .$30-0| .0010

164532 SO 12 .10738499 06 .850-01 -.0049

T_832-_-0-12 3 I07_9_---830_ _

144732 60 12 .10740112 06 .850-01 -.0010

144932 60 12 .10761717 06 .850-01 -.0205

145132 60 12 .10743314 06 °850-01 .0049

I--_452]_ 60 12_110 06 °E_O-Ol °01_6

143332 60 12 .10744904 06 .630-01 -°0069

14533_ 60 12 .10746685 06 .650-01 .0000

L_Z 60 lZ o10_r273_6_50-01 .0068

145732 60 12 .10768058 06 .850-01 -.012T

165932 60 12 °10749622 06 .850-01 .0088

_50032 6O IX °lO_U601 _._5_-01 .OOLO

150132 60 12 .10751170 06 .030-01 .0000

--'[S0232 _ |2 .lU151_53 06 .030-0| .002_

150332 60 12 .10752?23 06 .BSO--01 -.003_

-- --_ 60 12 .10753_;_)b_06 ._30-01 °0080

150332 60 12 .1075626_ 06 .850°01 -.0039

----T_;_2 60 12 .10755029 06 ._30-01 .O04q

150732 60 12 .10735793 06 °830-01 oOOZq

m IS0_ 60 [2 ._75653_0-01 -.0078

150932 60 12 .10737313 06 .830-01 .0029

151132 60 12 .10738826 06 °050-01 -°0059

151232 60 12 .1075_576 _ ._50-_I .00_8

151332 60 12 .10760325 06 o650-OF -°0010

151332 60 12 .10761817 06 .850--01 -.0029

151632 60 12 .10762559 06 . 850001 .00_

151732 60 12 .I0763299 06 .650-01 .0107

151932 60 12 .10764771 06 .850-01 .0049

1520_2 60 1_ .10765503 06 .850-01 _0

1S2132 60 12 .10766233 06 .850-01 .0010

152232 66_._0766961 06 .850-01 -,00_9

132332 60 12 .10767685 06 .830001 .0137

w__

-- _ 12 .10768407 06 _8SO-_t -.0078

152S32 60 12 .10769127 06 .850001 -.0039

-- I_ 12_0_ 06 .850-01 ._0_8

152732 60 12 .107_SS8 06 .050001 -.0010
-- _ 60 I2 .10771270 _o8_0-oL -.u_z_

132932 60 12 .10771979 06 .050-01 .0068

15303_ 60 12 .10772686 06 .850001 oOG_

153132 60 12 .10773389 06 .850-0| ,0049

_ 12 o10774090 06 °850-01 .0107

153332 60 i2 _7_ 06 °030001 -.O05q

153532 60 12 .10776177 06 °830-01 -.0060
r153&'_2 6_ |_ o10/1606? 06 *!5000_

153732 60 12 .10777553 06 ,830-01 ,0020

---- 153_j1_ ¸_ 60 IZ .i0_e_9 0_-;_-- -_

153932 60 12 ,10778q21 06 o830-01 ,0059

|_U]_ bO IZ ,i0779600 O6 .8_0-01 °uulu

134132 60 12 °10700276 06 .850-01 .0068

-- I_Z_Z 6u 12 _l_J_K)_49 06 .050-07 -._0_8

154332 60 12 .10701619 06 .850-01 -°Oil?

156532 60 12 .10782931 06 °830001 oOOZg

154732 60 12 .10784272 06 .030001 -.0010

w 154032 60 12 .1070_q27 06 _01_ ;.0060

136932 60 12 °10705580 06 ,850001 .0166

-- 133032 _0 12 .107_6230 06 ;_0-_ .0010

133132 60 12 .10786077 06 °850001 .0000

w 153_2 _G 1_ °107_1I_6--.850001 °O03q

155632 60 1_ °107M799 06 .050-01 -.0068

-- iSS_ 60 12 .1078_433 06 .850001 -.OG'_

15S632 60 12 .10790063 06 .850-01 .0146

-- I537_2 6_12 .10790693 _6 *050001 ".0_

135832 60 12 .10791319 06 .850-01 .008B

-- 13543_ 6_1_ i10791_61 06 .85000L .ooz_

160032 60 12 .10792360 06 o630--01 .011¥

160232 60 12 °10793789 06 °850-01 .0234

-- 1_2 6_ 12 .1079_399 06 -830-0_ ;.006_

160432 60 12 *10795005 06 *850-01 -.0215

160_32 60 12 .|0795609 06 o830-01 .0127

160632 60 12 *10796209 06 *850-01 -.0047
160732-60 12 .10796806 06 .830-01 ._Og_

160832 60 12 .10797399 06 ,350-01 -,00q6

1609_2 60 12 .10797990-_*_'0_0_L .00_9

1610_2 60 12 .10790577 06 .850-01 .0000

161132 60 12 .10799160 06 .850-01 -.0049

161232 60 12 .10799741 06 .850-01 ,0059 ....

161932 60 12 .10800318 06 °850-01

161632 60 12 .10800892 06 .850-01 -*003Y

161532 60 12 .10801663 06 _ _°0_8

161632 60 12 .108020]0 06 .850-01 .OOZq

-- I6_732 60 12 .10802_-_-6"-.63000| ,0137

161832 60 12 .1080315_ 06 .850-01 -.0068

-- 161932 60 1_ .I0803711 06 .850-0_ .005_

162032 60 12 .10804265 06 .830-01 -.0146
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JPL TECHNICAL REPORT NO. 32-694

ST&TIQN NUPI_IEA 12 64107130 1TEIt_TI(]N 14Ut_ER 2

FREQUENCY G200.Q

TINE TC Q CC3

PA._S NUMGEA 071392

162232 60 12 .10805362 06 .350-01 -.0010

162432 60 12 .10806445 06 o830-01 -.00|0
16Z>JZ 6u TZ_.T01_aL 00 *u_u-d_
162632 60 12 .10007514 06 ,850-01 -.0107

'|b_l_ 60 LZ .I"080_0=1_T .ulOt
162032 60 12 *108005T0 06 .850-01 .00_0
16_=_ DU 17---.1"01B09091 0_-_0_OI -_3_03. 8
163032 60 12 ,10809611 06 .850-01 .0049

-- --17_I3Z_72_.19710127-_6--;_50=0] -- -.100_0
16_232 60 12 *10810638 06 .850-01 -.0010
L6_ 6U L_ *L';TR'[Ll-C&'--_6_-_50=_;T ¸ " *UL_
163432 60 ]2 .108116_1 06 .850-0| .0039

163632 b0 12 .108|26_0 06 .850-01 .0010
-- lbJl_k 6u 17_;I'O_I3r_a-U6_85C_TI "_--=3"00_.9

163332 60 12 .1081363_ 06 .850-0| .0098

1640_ 60 12 .108_4_03 06 .850-01 -.0020

164232 60 _2 .IO8_55_8 06 .350-01 -.0020
-- _64_ ¢_ _z *[o816uJ_ U_*U_u-OL *ULI?

164432 60 12 .10816499 06 ,850-01 -.0049
16_" bo IZ .lOelb96J o_ °u_o-ol - .uo_
164632 60 12 ,10817424 06 .ff50-01 .0088
164¥3Z 6O LZ .10_17601 06_ .o0_
164032 60 12 .10818335 06 ,850-01 .0039
164q32_JZ_;._ . ---.0088
163032 80 12 .10819230 06 ,050-01 .0136
16_1_ 60 12 .1O819672 06._0-01 -.0O59
163232 60 12 .108_0110 06 om50-01 -.0049
16933_ 60 12 .10_2_--0_ ,850-01 .015_
16543| 60 12 ._08_0q76 06 .030-01 -.0078
165531_-b_0_|2 .10821403 06 .85_-01
16363_ 60 12 .10021026 06 ,_50-01 .0088
16_73_ _0 _2 .108zz2_ 06 .65_-01 -.0010
16_032 60 12 .10822660 06 o630-01 -.0049

170032 60 |2 .10823_80 06 .850-01 .0029
- 170132 60 12 .10823883 06._-- .'0146

170232 60 12 .1082_203 06 .850-01 -.0020
' 17033_' 60 12' .1082_6_0 06 ,B 0 •

., 170432 60 12 *10825072 06 .850_01 -*0010
170532 60 12 .10825_60 06 .850-01 .O166
170632 60 12 *|08_044 06 .050-01 -.0107

170032 60 12 .10626601 06 ,030-01 .0049
|7093Z _o IZ .108Z697_ 06 ,850-01 -*00_9
171032 80 12 .10_342 06 .850-01 .0098
171132 60 12 .10827707 06 .850-01
171232 60 12 .10028067 06 .850-01 .0078

I7133Z 6O tZ *IOSZU4Z4 0_ _65t_-O1 -.QOU_
171432 60 12 .10028777 06 ,850-01 .01S6

171632 60 12 .10329470 06 ,830-01 .01_6

17103_ 60 12 .108_0147 06 .850-01 -.0068
1_I_£ bU 1_ .|U_JU4_0 06 *8_U-U/ ._lu
171032 60 12 .10_30808 06 ,830-01 -.0010

_1-t21TC b'0_'2 .-T1"0_;1_ 3 _ ,'850- 0"1_
172232 80 12 .10831433 06 ,85H1 .0010

17263Z 60 12 .10032082 06 .850-01 -.0020

172632 80 12 .1003269_ 06 .850--01 .O0?e
--l-r273z I _,_r .'-;II_-m_ ._2"-'_

172832 60 12 .10833290 06 .850-01 -.0176

173032 60 12 .10833069 06 .050-01 .0049

173232 60 tZ .10634432 06 .850-01 -*0078

173432 _0 12 .103_97g 06 .$50-01 .0127

173632 b0 12 .10835508 06 .050-'-0| -.0020
xr3r)x 60 IZ .108331610b *860-01 .OlZr
173832 60 12 .108_6021 06 .850-01 .0010
1t3_3Z 60 11 .lOR3bZrZ_-63-_1_
174032 60 12 .108_518 06 .850-01 -.011?

174232 60 12 .10036997 06 ,030-01 ,0098
1?_3_3 _o IZ ' .1083/Z31 06 _B30"01 .00|6
17_43Z 60 12 .108_?_b0 06 .650-01 .0000
1_453z &O IZ "._i587;_5-'0-6-;'4P_2_]_
176632 60 1Z .10037906 06 .852-01 -.007_

17.7"3_ £0 IZ ._l'i_'$T2_6--_J_l - .O0le
174832 60 12 .1083_335 06 .852-01 .0029
|7493_ _0 12 ,10838543 06 .852-01 -*0107
17_032 60 12 .i0838746 06 °852-01 .0010
173_32 _0 12 .103369_6 06 .652-01 .0049

175232 60 12 .10039141 06 o832-01 .00|0
17533_ 60 1Z .10_3_332 06 .652-01 ,0086

175432 60 12 .10039519 06 .852-01 -.0008
175331 60 IZ .10_o2 06 .&5"2"3"6_ .0000
178632 80 12 .10839880 06 .052-01 .0020
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STATION NU_ER 12 "-- 64107/30

_R_QUeN_Y

__S I_IMBER 071303

-- TImE l_ _ L_3

E

Z

175732 bO 12 .10840054 O6 .852-01 -.O03g

--_0_1Z *1QB40ZZ30b .85Z-01 -o0010

ITS93Z 60 12 *I08_1389 06 .852"01 -*0039

180132 60 12 *108_)T06 06 *854-01 -.0137

&O 1_ .1_8408_90b .u_*P-ol " .gill

180332 60 12 *10841007 06 .8Y4-01 -.0020

180532 60 12 *10841290 06 o854-01 .0000

---- -_B063;-Z" 60--1Z_Ol_T_iZS-O_S .1_,-0_ --_.00¢0
180732 60 12 *108415S6 06 .85_-01 -.0088

1B0_32 60 L2 .10841804 06 .857-0I .C068

181132 60 12 .1084_035 06 .8S7-01 .0117

181332 60 Z2 .10842Z49 06 .857-0| *0088

181532 60 12 .10842665 06 .859-01 -.0039

18!732 60 12 *10842624 O& .862-01 *OOBB

lSlg3Z 60 12 .10842?85 06 .86Z-0l .0127

182132 60 12 .1084_929 06 .864-01 -.D244

182332 60 12 .108_3055 06 .867-01 -.0039

I8253Z 60 1Z .10843164 06 o869-01 .0098

3827_2 60 12 .1084328_ 06 .872-01 .0000

_]_Z_p_Z 60 1Z .lU8432_06.8_-01

18Zg32 60 lZ +I0843328 06 .874_-0L -.00|0

183132 60 12 o1084_384 Ob .875k-01 -.0088

_83Z3Z 40 12 • . - .010_

183332 60 12 .10_43422 06 .881-01 -.0078

I83_32 _0 12 °10843435 06 .88£_-0[--*_;_0T_

183532 60 12 .10843443 06 .889-01 -.0133

" _363Z 60 lZ .10843447 0_'.891-01

183_J2 60 12 .108434_b 06 .894-01 .OOT8

[_3_2 60 12 *10843441 06 .898"01 -.00bB

lB3_3Z £0 IZ .10843431 06 .901-01 .006_

--_ J2 *10843417 Ob*_Ob-Ol -- -,00_

184132 &O IZ .10843398 06 .q11-01 -.0020

--_;'_'_-'[T--._'_W_r_ . - -.oo_

184332 &O 12 *1084_3_8 Ob .920-01 °OOOO

_1['B4_z _0 lZ .1u8_3316 . - .o010

184S32 60 lZ .10843280 06 .q33-01 *.O03g

1_4_3_ 60 lZ °10843240 06 .94_01 _.0156

184732 60 12 .10843195 06 .qSO-O| *0010

zk*83z_. . 5T'_I_:.oo_§

185032 60 ]2 ,10843033 08 .979-01 -.0166

185_32 &O 12 .1084_904 06 *100 O0 *.0029

---- .-;T08_I02-00_ -._OaV

185432 &O 12 °10842756 06 .104 00 -*0117

"- LU>_Z 60"_Z_lUB_btb Ob *lO_ O0

185632 60 12 .10842591 06 .|07 0O -.0107
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STATION NUMBER |2 64107/31

FREQUbNGY 8200°0

IT£kATIBN _UMB_K 2 #A_ NUMBER 071311

073632 30 12 °|029?8|2 06 .q60-Ol .0078
ul#_,z bo iz .LOZqlYl2 06 .q33-01 °0|56

073632 60 12 .10298016 06 .923-01 .0039

UIJI,Z 60 12 -_U_U_L6 _b ._2U-UL ¸ .O068

O73032 6O 12 .1O298241 O6 .q13-01 -*0107

O76O32 6O 12 .1O298487 06 .903-01 -.00|0

O74232 6O 12 .10208754 O6 .896-01 .0137

----07_332--_0 12 .Luz_uu_ 06 .uYq-01 --'_0.000-

076432 60 12 *10299042 06 .889-01 -.0166

utq_J_ bu 1_ *LUShLy3 Ub .066-01 *ULJt

074632 60 12 .10299351 06 .88_'01 .0088
UtAl_Z 60 12 .1029q513 O6 .881-0T 1

O¥4832 60 12 .1O299681 06 .879--01 .0O59

-- UlAV_Z 60 12 ;I_5_ O6 *87_--Ul --.OO88

075032 60 12 °10300032 06 .876-01 .0236

_r_J_ OU C_ ¸ olU_OOZt6 O6 .8;_-0| -.0146

075232 60 [2 .10300405 06 .872-01 -*0040

o;_Z 60 12 .10300600 O6 .872_(TI._FFr6
075632 60 12 .10300800 06 .869-01 -.0137

urS53Z
073632

075032

ur_93Z

080032

080132
080232

uso_Z

080432

080_32

00O632

O80732

080832
08O932

081032

O81132

001282

08L332
081482

u81532

081632

OalYaZ

081832

081932

60 L2 'I030100_ 06 '86q--or .OZO_

60 12 .10301215 06 .867-0| -.0010

60 t_ *loJok4_) ua .uol-u[ -*OOT8

60 12 *10301652 06 .064-01 o0156

60 L2 .103018T8 06 .86_-01 .0010
60 12 .L0302110 06 .862-01 .0000

60 ZZ .10302)+; 06 ;_62_1 ;_117

60 12 .1030_390 06 °862-0L -.0|27

60 lZ .10302837 06 .859-01 ._008

60 12 .10303091 06 +839-01 *0098
60 12 _[_3369 06 .83_0_ *0078

60 12 .|0303613 06 .83q-01 .0020

60 12 .L0303882 06 *837-0_ -.0078

60 12 °1030&|57 06 .857-01 -.0049

60 12 .E0306437 06 .85_-01 .0107

60 12 o1030_723 06 .85T-01 .0059

60 12 .10805016 06 ;85T-01 -.0029
60 12 .10303310 06 .854,-01 .0020

66 12 ._._/;-01 .0020

60 12 .10305_18 06 *S5/r"Ol -.0020

60 12 .10306231 06 ._ "._

60 12 .10306549 06 .85_-01 -.0040
60 12 ,10306872 06 °854-01 -.00_g

60 12 .10307201 06 .854_01 ,0088

60 12 *10_535 06 .854-01 .OO]_

STATION NU_BE_12__/"JZ

_uucNcv 8200_

IT_O-_ _ 2 PASS NUNSE8 011312 --

II_k YC _; CC3

082032 60 12 *1030787_ 06 .852-01 .0089

08Z13Z 60 12 °1030_2[q 06 ,832-01 -,0107
082232 60 12 .103085?0 06 *832-01 ,0186

o_z _u 12 .10308_25 06 .852-01 -.OZ25

082432 60 12 *1030928T 06 .852-01 -.0010

082632 60 12 *10310028 06 .8S2-01 -*OOSq
--0"8"Z73_I_T51OX03_ ._52-01 .0186

082832 60 12 .10310786 06 .852-01 .OO&9

083032 60 12 *_0311569 06 .852-01 .OlST

083232 60 12 .10312373 06 *852-01 *0039

083432 60 12 .10313199 06 °852-OL .0098

083632 60 12 .10314047 06 .850-01 -.0039

083832 60 12 .10316917 06 .830-01 .0127
US_Z _U _Z .LU_1_360 O6 .8_0-01 _;0020

O84O32 6O 12 *1O3138O9 06 .850-01 -.0059

-- Ueql_ 60 IZ .I03L_263 06 _50-01 .OO20

O84.232 6O 12 *1O316723 06 .850-01 .O039

U_q_J_ OU IZ .1031;188 O6 .8_0-01 .002O

O86632 6O 12 .1031T658 06 .850-01 -.0049

08q_32 60 12 °10318135_6 ._80-01 "_0010
084632 6O 12 o103186_T O6 .850-01 -.0020

0_4r_2 _U 12 .1O3191O4 _ .850-01 .0088

084832 6O 12 .10319597 O6 .830-01 -.0O29

OB_3Z 6O [2 .I03ZOOq5 O6 .850-0i -.O02V
085032 68 12 .10320599 06 .850-01 -.OO88

08_1_2 bO |2 *10321108 _6 .830-01 .0146

085232 60 12 .1032162_ 06 .850-0t -.0195

08_332 60 L2 .103221_06 .830-0| .0088

085432 60 12 .103226T0 06 .830-01 -.0020

085_32 60 12 .1O323202 06 .8_0-0| -.0010

085632 60 12 .I0323739 06 .850-01 -.0068

085T32 6O 12 .10326282 O6 °850-01 -*0010
O85832 60 12 .|0326830 06 .85O-O[ .0000

O85932 6O 12 *1O325384 O6 .SSO-OL -.0068

090032 60 12 ._03259h3 06 .850-01 .01_6

O9O132 6O 12 *103265O8 O6 .850-01 -*OO2O

O9O232 6O 12 .10327079 06 .830-01 -.0088
O9O332 6O 12 *L0327653 _6 .850"01 .0117

090A32 60 12 .10320237 06 .850-01 -*0078

0q0532 60 12 °10328825 06 .850-01 .0010

0q0632 60 12 .10329618 06 .850-01 -*0166

0907_2 6O 12 .103300L7 06 °650-01 .0146

0q0832 6O 12 .1O330621 06 .850-01 -.011?
0q0932 6O 12 °10331231 06 _0-_1 .004_

0q1032 6O 12 .1033186T O6 .830-01 -.0020

0911J2 6O 12 *10332468 06 .850-01 .O02D
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JPL TECHNICAL REPORT NO. 32-694 ,

STATION NUIIE! 12 64107/31 ITERATION KUNBER 2

FREQUENCY 8200.0

TImE TC Q CC3

PASS I(UlIBER 0T_312

uvxz_l _o 12 .;ujj,u_ u6 .e_o-ux -.oolu
091332 60 12 .10333728 06 .850-01 o006e

• 9y143z 6_0-|_ .1o3_360 _ .7J.50- -.
091532 &0 12 .10235010 06 .850-01 .0020
99163z bo k_6_TT01;_l_-O--OT -.o111
091732 60 IZ .102_315 06 .850-01 .0020
uy|es__ob oa_O-ol .ou_a
0glg_2 60 12 .103376_2 06 .850-01 -.0088
u_u_ bu 12 _1033531501_;W5_;O1_ -.ouLu
092132 60 1| .102_993 06 .850-01 .0029

--w . o - _.ou_u
092332 60 12 o10240266 06 .850-01 .O010
u_Z4_L_USZ v6 °850--OL --.UU_U
09Z532 60 IZ .10241?63 06 .850-01 .0039
uvzs,__70_06 .O20"Ol -. o|_b
092732 60 12 .10243102 06 .050-01 .0093

w u_o_ b_-l_ .--_-_-_OT ¸ _6 .o_O-01 *.ou_u
092_2 60 12 .103_625 06 .850-01 °O010

093|2Z 60 12 .103_090 06 .850-01 .0098

093322 60 1_ .|02_7580 06 .850-01 .0039

092532 60 1_ *10249092 06 .850-01 .0L27

093732 60 12 .10250620 06 *050-01 o0059

O¥383Z 6_[Z_*lO)SL40_ O6 .850-01 -.OIL1
092932 60 IZ .1025218T 06 .dSO-0! -.0039

0_122 60 12 ;10252?70 06 .850-01 .0000
_0"_/J_2 - bO ]Z _1035_570 06 .350-01 -.OO_?

0_332 60 1_ ' .102552T6 06 .850-01 .00tO
-- 09_43Z 60 12 .IO3561_Y 06 °SS0-F-.OOS_

0_532 60 12 .10357007 06 .850-05 .012?
__O_.._50-01 .00_

0_722 60 1_ °10_58661 06 .850-01 -.0166
O9463Z 6O IZ .1035_4_3 O6 ._0-01 .OO66
0_4932 60 12 .103603_O 06 o050-0! .0020
09503Z 60 IZ .10361138_0-0L *O0_0
095132 60 12 *10362042 06 .850-01 -.O078
09523Z_ .t0362903 06 .85C'-0I- -._

095332 60 12 .|0365769 06 *851_-01 .0068
095432 60 L2 .10364642 06 .85_-_1 -.00ZO
095532 60 12 .10)65520 06 .850-O1 -.00_9

-- 6 • 0 4 6 .8 0-'_ _.0029
0_5732 60 12 .102&7296 06 .850-01 .0029

095932 60 ]2 .10269097 06 °850-01 -oO0ZO
-- 100032_3TOOO60b *850-_1 *OOZ_

100132 b0 12 .10370922 06 .650-01 -°0059
100232 60 12 .10371844 06 *0_0-0I --.0_34
1 322 60 1 .10)7277_ 06 °8_0-0] -.0093

100532 60 12 .103746_8 06 .850-01 .0010
--1_03"_60T_-_595 06 .850"-01 -.004,9

100732 60 1_ .102765_9 06 .850-01 .0098

100932 60 12 .10278475 06 .850-01 .011T
101032_ I2 ._T'J_6_a_0-01 -.uuzu
101122 60 12 .10380428 06 .850-01 -.0107

101332 60 12 .10282_06 06 .850-01 -.0088
----t01_;Lr._'OTg--_ O_.'-8_='0"1 _- .-TOTE'6 --

101S32 60 12 .1020#410 06 .850-01 -.0186

101722 60 lZ .102_44| 06 .850-01 -.0098

101_32 60 12 .10388498 06 .850-01 -.0186
----l"_02U'_._ 12" _3_o=oT -.-'To_37

102132 60 12 .10290582 06 .850-01 -.0078
--I_223£ 6G L_ ._u3_L6_ V6 ._>u-QI .uu2_

102332 60 12 *10392694 06 .850-01 -.0039
--i0Z_Z 60 IZ ._)393759 06 ._0-01

102532 60 12 .10394832 06 .850-01 .0038

102732 60 12 .10396999 06 .850-01 -.0059
--IO_E_'_ 60 IZ .1039807Z Ob=_ B_O--UL .uu)o

102932 60 12 .10399195 06 .850-01 .0OOO

I0_332 60 iZ .I040]667 06 .850-01 .0098

102732 60 12 .10408257 06 .850-01 .0088
--1_'3332 __2_ 06 .3_0-01 -oO0Z0

102932 60 12 .10%1859? 06 .850-01 -.0039
--_ -._0414L63 06 .850-01 .0029

|04332 60 12 .I0_IS367 06 .850-01 -.0039
L0_432 60 12 .10_65T9 06 .850-G_'_

I04522 60 |2 .10_17798 06 .850-01 .0156
104632 &0 12 .104L9026 06 .8_0-0_ .... ".0098
104722 60 12 °)0420261 06 .850-01 .0020

-- 104832 bO 12 °10421S05 06 ;_50-01 .0010
10A922 60 12 .10_22756 06 ._50-01 .0020
1050)2 60 IZ ._4016 06 .850-0| .0049
105132 60 1Z .10_25284 06 .850-01 -.0078

-- 10_Z32 60 12 .10_26_b0 06 .850-01 *0137
105S32 60 12 .10630439 06 .850-01 *0059

105732 60 12 *10_3068 06 *SS0-0I .0166
-- _Z-__J_;SSO-O1 .0078
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FKE_UENCY _00T0---

TIME rC_ CC3

110232 6O 12 .10439795 06 .201 00 ,0625

ILo3Jz bO ]2 .10'_:'C1_]_06 :ZG]--0_ .... -*0146 .......

1[O432 60 12 °10442550 06 .201 00 .0156

IlO_JZ 60 IZ .19_06 ._O'L_00 - -o0986 ....

LIOB32 60 L2 o10_481T_ 06 .201 00 -.0166

|LU_JZ bu L2 .lO_4q60J Ob ,ZU_ O0 -,O5_8

[11032 60 [2 °|0_51044 06 °201 00 -,0693

_1LJZ _U t_ .I0#52_9_ 0_ °201 O0 ---;0_9--

111232 60 12 °_453_54 06 .201 00 ,025_

111732 60 12 ._046141_ 06 .202 00 -.C039

_L_ _u l_UC4_Zg_'_6 oZO 20C-_

1[|932 60 12 o104644T4 06 *202 00 -.0_8!

112132 60 12 .10467579 06 .202 00 -.0078

-- LIzZJ_ _U _ -;_0¢6gT_9--_6-k. 202 00 -- °0088 -u " -- .....

I|Z33Z 60 _Z ,10_7073[ 06 °2C2 00 -,0]07

[12732 60 12 ,10_77180 06 .202 00 .0117

tlZS_2 _[2_82_ 06 °_ _OO78

__ 112932 60 12 .10480481 06 .202 00 -,0264

_1303Z 60 IZ °[0_2t510_ ._m_ °°05r_b_ ..............

113132 60 12 .104B383_ 06 .202 00 -°00T8

1_3332 60 12 .]C487242 06 ,202 00 ~°001_

ll3_3Z 60 12 .104_ _6 ,202 _0 -°048_

11353Z 60 12 °10490TC6 06 .202 O0 .0596

113832 60 12 °10496_[_ 06 ,_2 0_ _0_8_

L139_2 60 _2 .10_97B1_ 06 ,202 00 .0098

11_032 6O 12 °10_9625 06 °Z02 00 -._2_

|14132 60 [2 .10501_56 06 ,202 00 -.0]07

L_Z_Z 60 L_ oLO_03_3 U6 .202 00 ,_)_6[

11_32 60 12 .10505166 06 .202 00 °0000

_I_3Z 60 12 .I0507C_70_2_Z_=_srS-T

11_532 60 12 °_0508945 06 .202 00 -.001_

IL_63Z 60 IZ _[051086! 06 .202 00 -_)|07

|[_T32 60 12 .10512T94 06 .202 DO -°00?8

IL4832 60 12 °105|4746_ _ °°0264

1_4932 60 12 °10516717 06 *202 00 .000_

[15032 6O 12 .10_1870_ 06 °_2 O0 .002_

1|5132 60 [2 .10520T16 06 .202 O0 -.026#

_15232 6O 12 .1O522745 O6 .202 O0 -°0049

115332 60 12 °10524795 06 .202 00 -.0049

IL5_32 60 IZ .[05Z6866 06 °ZOZ0_- =_0|4_ --"

|[5532 60 12 ,10528959 06 .202 00 °043_

1_632 60 1_ .[0_3_0_3 06 ,_L =;0508

1_573Z 60 12 °105_210 06 .202 00 -,0205

|_B32 6O _Z .L_5_31_ U6 °2uZ OO o0_q

1_5932 6D 12 .1_537554 O6 .203 00 -*02_4

_ZOO3Z 60 12 .10_39T62 O6 .2O3 _F-.00_9

120132 60 12 ,10541995 06 .203 00 .0352

_Z0232 60 l_ ,_0_2_3 O6 °20_ CO °°C127

120_32 60 12 °_O54B8_9 06 .203 00 -.0361

120632 60 1Z .1055_55_ 06 .203 00 -°0439

120852 60 12 .10558377 _6 *203 00 -.05[8

_zu9_ bU |_ .IU_OUJ_ U6 .zu_ uu _.0CI3_T

121032 60 12 .10563322 06 .203 00 -°0244

_2|232 60 12 .10568398 06 .203 O0 -°0342

12|_32 60 12 .10_73613 06 .203 00 -.0127

121632 60 12 .10_?B974 06 .20_ 00 .037]

12[832 60 12 .10_8_q3 06 .20_ O0 -.0479

-[Z"Ec_JZ_-_BT3_4 _T6-;203 00 _OO5_

122032 60 12 ._0_90179 06 .203 00 -°02_5

122232 60 _2 .10596043 06 °20_ 00 .0688

122632 60 12 .L0602099 06 .203 00 °0049
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ST_Tlbl_ _MBE R 12 6klOT/31- " ]TERATIOH NUNBER Z ---

FREQ_O._O

-- TTNE TC 0 EC3

122548 60 12 .1_606_41 56 .203 O0 .0273

IZZ&23 _0 |2 -.3C607B82 _6 .500 00 -.1211

122758 6O t2 olC6129_4 O6 .201 O0 ,041C

-- 122833 I0 12 .1¢614_q7 _6 ,50_ 30 -,0723

122958 60 lZ .1C6196_6 06 .2O30G °0166

1232O8 6O 12 ,1O627129 06 .203 00 -.0244

1-23308 6O 12 --;10630694 06 .203 _C -.0117

1234O8 6O 12 .IC636331 O6 .203 C0 -.0146

--12_443 10 12 -;I_6364B4 06 .5O0 CO -.1445

123618 60 12 .106_2473 C6 .20] OC .0215

--I237_u o_ 1_ .1u_6358_%-203--0"0----.0166 .......

123818 60 12 ,1_650330 C6 .206 O0 .0371

--1239IB -_lTI_--.I06_43q[ 66 .204 eO .0088

12401B 60 12 .1O658546 O6 .20_ O0 -.0098

-- --T21F/I_ " ._JS_LBGO CO ' 204 O0 ,03_1

124158 20 12 .106636_9 36 .356 O0 .tGZl

$_uJ _U 12 == .L_o_O_vl 06 ._ _ ._85_ ...........

126608 6O lZ .lC675431 C6 .206 CO .0195

-- lZ4_Oa bO IZ .L_bBOtlI C6_ ._234

IZ4608 6G 12 .[0684916 06 .ZG_ 0_ -,026_

126808 60 12 .106q4q3_ 06 .2O6 O0 .0527

12SOOB 60 12 .lOTO_S33 06 °204 O0 ._156

--[75_0_0 IZ -_1078 06 .20_ O0 - ;0176 ....

PA_$ NUMBER 07/31_ ....

125208 00 [Z .10716798 66 .20_ O0 -.0[46

IZ_ZS8 _0 IZ .1JTZ[702_6 '250 OO -o0420

125_lB 60 12 .1_729845 06 .20_ O0 .0352

-- [Z_I8 _0 lZ °lOt 6 • _--

12560B 40 12 .10761656 06 ,2SO CO ,079[

125928 60 12 .1_763281 06 .250 00 -o0576

-- 130023 LO 12 .1677_331 C6 _'_0-_ -.OOg8

130133 30 I2 ,I0781711 00 .289 O0 -.0_98

I303IB 60 32 .I3796761 06_ _..b " "-

130638 00 12 ,I0808961 06 .204 O0 -.03_3

--13CS3B 60 12 .I_'RI_ .29_ 00 -.0156

1306_8 60 12 .1082BB94 06 .204 O0 .O_6S

-- 130718 ZO 12 ._8_84 _6 %_54_-0 -- ._625

1308Z8 60 12 ,10849066 C6 .250 O0 .0_2_

-- 130958 bC 12 .10667268 0_-,_---_-._1_ r--

131058 60 12 ,10880223 06 .20S OG .0156

131258 60 12 .1090B_77 00 °205 O0 -oB381

k 31358 60 12 .[_92_ 72_-_[_20_--00 - .0967

131658 60 12 .IC961770 06 .205 O0 -.0889

---- 131558 60 12 .16960163 06 _2_'_0----_02F5_ ...........

13165B 60 12 .109BO0_T 06 .205 O0 .0273

13LTSB 00 12 .11001805 06._ _._47_

13L858 60 12 .|102S566 06 .20S 00 .0332

- 1_19)8 20 12 .1104_61B 66 .355 0_--- ;C166

IJZO_5 60 IZ .II_GTS_ .20S O0 "_T

1321&3 50 12 .I1104601 06 .22S 03 -.0146

-- I]Z_OB bO lZ "._[15_07_05 OO " '0771

132608 60 12 .111904_9 00 .205 O0 .QO_9

132S33 30 12 .I12696Z2 06 .290 O0 .0659

PASS DaTa TYPE BEGINNING ENO NUHBER OF

_rT_E TIME POINTS

07/292 CC3 T129-113132 7120-175032 3 41

----_7712_ _12_-175"132 _1_9-18_132 62

071301 CC3 7/3_-071832 7/30-082232 62

071303 CC3 7130-175732 7130-185732 61

071312 CC3 7131-082032 7/31-105832 15l

-----O'777_'_773I-_2 7731-122_3Z

071316 GC3 7131-12_S48 7131-132533

ITE_III_ 2

STD OEV RR5 FIRST NOI4ENT SECOND NOMENT

.867-02 .854-02 .114,-02 .730-06

• _53-02 .159-01 --_._C_-OT_%Z'_'3_O_

• 104-01 .111-01 .381-02 .lZ3-O_

• 921-02 .953-02 -.263-02 o q09"04

• 971-02 .102-01 - o - , 0"1_0_

• 8B5-02 .B86-02 o6B5-03 +785-06

7_ -- ,33_-01 .I4[-01 ----_.6_C-- -- ,-II&_'Z

58 .511-01 °Sl_-Ol .475-02 .264-02
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$rATIGN N_E_I_ ....

t-x t:'Ju t:N(. ,r

6_70TT'_- ..... i TER=_T]_-- N't)MEER - " 2 ......... P A $_-- _tJMBtFR_O _/29_ --

lime IC E CC3

184632 60 41 °1981772[ 06 .]36 O0 ,OOk9
1841_ =60 4I_818_6_3_ _136 O0 *007_ ................

184832 6O _1 .10019172 O6 .136 O0 *0070

-- ld_9_Z bG_ *I0_[cTc)_T_5-¥1_56_0 _ °0078 .....

185031 60 41 .10820631 06 .136 00 .G0_g

_85232 60 _[ .10_2200T _6 ._3_ 00 -.0Z15

lu_z o_22_33--D6 _ 0_T .005_

185432 60 41 .|0823570 06 *136 O0 .0322

--[8'553_0-4I" ;T082_ro6 ;I_69_/ .0088

[85632 60 4[ ,10825050 06 .[36 OG -.0322

[85832 60 41 .L0826536 06 .137 00 .00_9 .
LU_V_Z 6U_ .I_8_2T2_ 0& ._37 00 -.0039 -

190032 60 _1 .[0828029 36 .L37 00 .0068

-- L�OL_Z 6u _ .[0820778 06 .137 00 .0010

[90232 60 41 .lC829529 06 .t37 00 -.0205

• 9o_z _u .1 ;l_03U2_T_ .137_T0_ ;0254

190832 60 41 °10834063 06 .137 O0 .0020

191232 _0 _F[ ;_08_7115 56 ,137 00_ = ;0186 ........

191332 60 41 °108_7881 06 .137 03 .0068 ..........

-- 191432 60 4r._697 06 .137 00 ;0146

[g[532 60 4_ ._0839417 _6 °137 00 °0254

191632 60 41 .108_0188 06 .137 00 _..6_

191732 &0 41 °I084095_ 06 ,]37 00 -.0_4

Z_L8_Z 6o_" _108417_[ 06--.q_7 0_-- ,017_

Ig[932 60 41 .10842505 06 .137 00 .0127

'[_0 _[ _I086_612 06 .I_TO_- -,004_

192431 60 41 .108_6391 06 .137 00 .0166

192532 60 41 .10847172 06 .137 00 i0117

192632 60 4L .I0847956 06 .137 00 -.OZ0S

-- 192732 60 41 ._0_7_6_iI_7 0_ _OIg_ ....

192832 60 4L .10849520 06 .138 3_ .0166

[93032 60 41 .10851090 06 .138 Q0 -.0023

193132 60 41 .10851876 06 .138 00 -.C332

193232 60 4l .1_85Z664 06 .138 OC ,0264

[93332 60 41 .L08_06 *[38 OO ._64

193432 60 41 .[08542_1 06 .138 OO ,0_76

193532 60 41 .1085503_*_[=J_" _0-------_0(_[_ -- ----

193632 60 41 .10855822 06 *[38 00 -.0078

193732 60 41 ,10856614 06 .1380_0_

193832 60 41 °10857406 06 .138 00 -*03L3
-- 194132 60 41 .10859788_ *_0--- :.0166 ............

194232 bO 41 .100&0584 06 .138 00 .029_

19433Z 60 41 .T086L36_r_ .130 0_ .0TgT ....................

194432 60 41 .10862176 06 .138 O0 .0029

194532 60 41 .10862974 06 .138 00 _-.00_9

196632 60 41 .10863772 06 *138 00 .0156

194732 60 4t .L08665Y0 06 _138 00 --._-_6

195032 60 41 °19866969 06 .138 O0 .0098

[95132 60 4[ °|0867769 O_ ._ .... _ -- -

tv5232 60 4L *lO_ .I3g_O_

195_32 60 6[ ,10869372 06 .138 O0 -.0068

t9_432 60--4_ .1083'0T7_6 ._J_O'O- -.00_ ........

[95532 60 41 .10870976 06 *138 00 .0176

195632 60 41 .1_87_77_0_ °_8 _0 _l. 0107 .........

195732 60 41 .1_872582 06 °136 00 .OOTB

£uou_z bO 41 °108f4994 06 .L_9 O0 .0_

200132 60 41 .10875798 06 .139 00 .0000

ZUUZ_Z_IOalb603 U6 .13V 00--- ".0"[ZT

200332 60 41 .10877608 06 *139 O0 .0225

ZO"UT3Z--_U-_I_8"7_I39 O0 _;0I_T .....

200532 60 41 .10879018 06 .139 O0 -.0146

zuub3¢ 6u qt .x_vuz_ O6 .1_ 0_0 -.ouzo

200732 60 4t °10880629 06 .139 00 .0098

zuuu_z _u _z ._5881435-06 .139 0I; _;0_TT

200932 60 4L .10882240 06 .139 00 .0283

----2010"/2- b_37_o_0883046 06 .139 00- _0_

201132 60 41 .10883852 06 *139 00 -.0215

zu_ ob 91 ._dSB_SB_T_._-Ig_TO °01U6

201332 60 6L .10805464 06 .139 O0 .0088

_PJ_Z 6U _ ._0886270 • _

201532 60 41 .10807076 06 .139 00 -.0088

_103Z 6LT_;I _10_87882 06 ,1_9 00_--_0010

201732 60 41 .10888687 06 .139 00 .0078

201932 60 41 .10890298 06 .L39 OO .0_37

Z02032 60 41 .l_I0_ 06 .l_J_O0 -

202132 60 41 .1089|909 06 .139 O0 -*0264

ZUZZ3Z 6__6 06 .139 00 _°0_8

202332 60 41 .10093519 06 *139 O0 .0244

ZU2432 60 41 .108_0_ .1_9 O0 -.00_

202532 60 41 .IOB95128 06 .139 00 .0195

202632 60 4L *10895932 06 .139 00- _,-,3_

202732 60 61 *I0896736 06 .139 O0 *0088

202932 60 41 .L0898342 06 .140 O0 -.0068

2030_ 60 41 *10899145 06 .140 O0 -.0010

-- 203132 60 41 .10899947 06 .140 O0 .0088
203232 60 41 .[0900749 06 .140 O0 .0234

203332 60 41 *10901551 06 .[40 O0 -.0078

203432 60 41 .t0902352 0_[_0 00 .0_56

203532 60 41 °10903152 06 .140 O0 °0098

203632 60 41 *10903952 06 ,140 O0 .0088

2O3732 60 61 *10904752 O6 °140 O0 -.0195

-- 203032 60-_[_00055SL 06 .140 O0 -._J_

203932 60 41 *10906349 06 .140 O0 -.0283

204232 %0 41 .10908761 06_0 O0 -o0127

204332 60 41 .10909537 06 .160 O0 -.0215

204632 60 4L .10"_'11921 06 .140 O0 -._'_64

204732 60 4l .10912714 06 .140 O0 .0076

-- 204032 60 41 .1091350__ .03_2

204932 60 4L .t091429G 06 °140 O0 .0106
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STATION NUMBER 61 64/07/29

FREQUENCY B269.3

|TERAT[ON NUNBER PASS NURSER 0?/292

T[NE TC q CC3

--2050)_ 60 _& .ZO�l>U_V v6 .l_O 00

205132 60 41 .109158T9 06 .140 0C -.0068

--205_ o10916668 0_00 -.0T5_

205))2 60 61 .1091TASG 06 °140 00 .0020

205532 60 41 .10919030 06 .140 00 -.0039

- ZO_6JZ 60 _L .I0g_[VS|6 O6 .141 00 .0o6_

205732 60 _| .10920600 06 .141 00 .0107

_I .-IO_213_aF06 ;I_l 00 -_lrS_

205932 60 41 .10Q22167 06 .IA| 00 .0137

2101)2 60 41 .|0923T29 06 °14) 00 -.00B8

ZIUZJ_ _U _| _T092_'0t/TT6_T6T_O_-0293.

210332 60 41 .|092526T 06 .141 00 .0107

2105)2 60 4! .109268_ 06 • ]41 00 .02A4

------ZI_0 _1 ._092T6]t_O6-_T&_-OO -.TTIOT

210732 60 61 .10928390 0& .141 00 .000_

2|0g_2 60 41 .10929q34 06 .141 00 -.00q8

21|1_2 60 61 .10931474 _6 .161 00 -.0049

211732 60 4[ .10936061 06 .14_ 00 -.0107

--21183Z 60 4Z *lOgAGg2_iTT6_]C[ 00 .0Z34

21193Z 60 _1 .1093T579 06 .141 00 -.0Z64

212032 60 41 .13_J_J_6..1&| 00 °03_Z

212132 60 41 ,10939092 06 .141 00 -.0176

--2|_2)_60_.I09_9846 06 .141_G _

212332 60 61 .109&O59B 06 .14) 00 -.0176

2[2432 6O _I .109AI_49 O6 .142_00 .0O59

21Z532 60 41 .10942099 06 .142 O0 .01L?

----_r_| ,_0942847 06 °142 O0 .0146

212732 60 41 .[094_593 06 .16_ O0 -.OlS&

212032 60 41 .I09443_B O6 .142 _0

212_3Z 60 4! .I09_081 06 .IA2 O0 .021_

--_2_0_2 60_ .I09_S23 06 .142 00 -.0107

21313Z 60 41 .10946562 06 .142 00 -.0_88

2135_Z 60 A! .109A9505 06 .142 O0 -.OOlO

2136)2 60 Al .10950236 06 .142 00 -.0_1)

Z137)2 6O 41 .I09_0_b6 C6 .14_0 .0400

213B)2 60 41 .IC95|694 06 .142 O0 .0293

21393_ 60 41 .1095Z419 06 .14_0 -°0137

2140_2 60 41 .I09S)I&6 06 .142 O0 -°00)_

214232 60 41 .I0954586 06 .142 00 .020_

216_32 60 kl .I0055_0_ 06 °l&_ O0 .Olq5

214432 60 41 .I0956021 06 .14_ O0 -.C3_

214532 60 41 .10956T36 06 .14_ 00 .C23_

2L46)_ 60 4] .I0957449 06 °I_ 00 -.003¥

214TAZ 60 41 .10958159 O6 i162 O0 .023_

_I_0_ 6O A) .10q60279 O6 .14Z O0 .O225

215132 60 41 .100609_2 _6 .[4_ O0 _- .OIZI

2L5232 60 41 °I0961682 06 .143 O0 -°O_�e

2|54_2 60 41 .10q6_077 06 .l_ O0 .0078

2[55)2 6_41 .IOq637T2 06 .14_ O0 -*_--

215632 60 61 °10964464 06 .163 00 -.OZZ5

7IS_T_J2_O_A1 ._1]_/_6527 06 __.0I]T7

22003_ 60 AI .[0_6721X _6 .[_ 00 -.0ZA_

_ZULJZ 6U _| ,LOV6Z_ Ub °1_ 00 .0156

220232 60 Al .10968571 06 . 14) 00 .0098

220432 60 41 .10969921 06 .1_3 00 .0000

2_Z_l .[0970594 06 .143 00 _03"6"_

220632 60 4| .1_7126) 06 °)4) 00 .033Z

221032 60 41 .1097391B 06 °143 0G .0146

_4_ .I097457_ O_ .143 00 --_049 --

22|232 60 41 .1097_23_ 06 .14) 00 .0166

221432 60 41 .10976535 06 .143 00 o0176

--_21532 60 41 .10_TTl_ 06 ,14) 00 -_

221632 60 4X o109TTB28 06 .14) 0C -.0156

_2IT_ 60 41 .1_;64_1 06 .[_4 00 °0039

221832 60 41 .10979111 06 .144 00 .0176

-- 22|Q32 60 41 .1097974_ 06 .144 0_ -- .0_l

222032 60 41 ,109B0_84 06 .144 00 -.0127

m 22Zrl_Z 60 _I .109B1017 C6 °_4_ 00 -.006e

2222)2 60 41 °109B164T 06 .144 00 .0098

222432 604l *L098289906 .14600 *0049

-- 22Z532 60 4| -'_/_3_"_2_7_ .l_k O0 .0342

2226)2 60 41 .10984|41 06 .]44 C'_ -.0107
-- 222732 60 41 ._0§_75_ 06 .144 O0 --.02_3

223032 6041 _1096659206 .14400 -,0166

22313z _ _lOQdTl_? 06 .[&_ 00 -.0078

22)2_2 6041 .10_878_006 .14400 °0293

Z23_3Z 6Q 4[ ._0_93606o1_400 -.0098

22_6_2 6041 o10_901_406 .1A400 .0400

2237)z 6041 .109g0T7)_.146 O_ -.0156

22_832 6041 .10991_906 .14400 -.0078

22]932 6041 .1099194206 .144 O0 -.022_

Z240)Z 6041 .10_92522 _6 .14_ OC .0068

m-- z_41Jz 6041 .1_x/9_1_C6 .14400 .0o39

2242)2 604) .1099_67406 .]4400 .0273

--_2&)_2 &041 .10_24506 .l&_ 00 --_00_2 _--

2246)2 6061 .109_e1506 .14500 -.0039

2z453z 60 _1 _[_r_r_JT_ C_ .14_ 00 -'_0_

224632 6041 .10_g4| 06 .14S 00 .0186

2247)2 6041 .I0g_50| G6 ._S 00 -.00;e

22&B32 6041 .[099705706 o14500 .0117

--k224_32 6041 _976_ 06 • _4_-_.020s

22_0_2 60 41 .109g_|6| 06 .145 0C .0107

166



JPL TECHNICAL REPORT NO. 32-694

STATION NUMBER 41 64/07/29 1TERATrON NUMBER 2 PASS NUMBER 07;292

FREQUENCY 8269.3

TItlE TC q CC3

ZZbZ}Z bu_BT38 06 o165 00_ .0Z36

225232 60 41 ,10990252 06 .145 00 .0166

225432 60 61 ,11000330 06 .145 00 -.0205

--22_n_J2_-61]_[_[T000T_ 0_ .0156

125632 60 41 ,11001396 06 .165 00 .0010

zz_15z _z_ u6 .l_ 00

225032 60 41 ,11002450 06 .165 00 .0176

230032 60 61 o11003490 06 .165 00 -.0225

----2_0IT2-- _0 61 .1100¢0C_45 00 -.0107

Z30232 60 41 ,11_04510 06 .145 00 .0332

2_0432 60 41 °11005533 06 ,165 00 °0039

z_o_ __._[_ _ .0127

130632 60 41 .11006534 06 ._45 00 -._IIT

230832 60 61 .11007523 06 .166 00 .0059

2_1232 60 61 ,11000450 06 .166 00 -°0225

2313]Zr_6_4_ o ° ,011_

131432 60 41 o1|010407 C6 .146 00 -°0166
----_ , • _IT/

231832 60 41 ,11012261 06 .166 O0 -.0088

231932 6c 61 ,I1012T16 06 .|6600 .0078

232032 60 61 ,11013167 06 .16a O0 -.OOS9

232132_013615 06 .1660_-_.41_

232232 60 4i °11014059 06 ,166 00 -,0117

232332 6 61 . . "_0_-_:T0.029

232432 6061 oI101A_38 06 .146 O0 -o0107

232532 6_01537106 .i_b 00 oU_20

2,2632232132 _0158_ 106:146 O0 :0176

232032 6061 ,1101665106 .166 O0 .0215

232932__f_46 O0 -.0225

233032 6041 o110176_b 06 .166 O0 .0029

233132 60_,11017898 06 °166 O0 °0156

2332)2 60 _1 .11018307 06 .166 00 .0137

-- _33732 60 61 ._.146 00 ' .0059

233832 60 41 ,11020681 06 .146 OC -.0068

236032 60 61 ,11021662 06 .166 O0 .0107

236132 60 61 _ll0218lT 06 .166 O0 " .0088

234232 6061 *11022189 06 .166 O0 -,0049

234332 60_022556 06 ,166 O0 *0029

234632 60 61 *1102292_ 06 .146 O0 .0137

234532_60 61 .1102328C 06 .147 O0 -.0195

234632 6041 .I1023636 06 .147 00 .OIT6

236732 60 41 -_1102_980 06 .147 00 .0107

235L32 6041 o1102536_ 06 .147 O0 .0137

235332 60 4_ ,11026023 06 .167 00 -.0|07

235532 6041 ,11026660 06 .167 00 -*0127

_35T32 6041 ,110273_106 .147 O0 .0254

235932 60 41 .11027916 06 .147 O0 °0029

000032 60 41 ,11020218 06 .147 O0 -.0166

--oocr]32r--_O_;_ _I&_b_I_7 O0 .0213_

000232 60 41 .ll02BSlO 06 °167 O0 .0156

000432 60 61 °11029386 06 .167 O0 .0068

000632 60 41 o11029946 06 .147 O0 -.0254

-- O0_rJ2 6O_3UZ-ZD_q_.I_'?-O_ -¸ _6 -

000832 60 4_ °L1030490 O& °140 00 °002_

001032 60 41 ,11031q17 C6 .148 O0 .0098

OULL_Z 60_t--.--_1103t275"_..1_0_"

001232 60 61 .11031329 06 .148 O0 -.0205

-- 00133Z 60_;_ _- *IT_31-FTff_ _..

001432 bO 41 .11032024 06 .14B O0 -.0234

001632 60 61 ,11032503 06 .14B O0 -.0107

OO1732 6O 41 .110327_6 06 .1_8 00-- .OZZ5

001832 60 4] ,1_032965 06 .148 O0 -.OIB6

001932 60 _1 _11033190 06 .168 0_.

002032 60 61 .1103_41l 06 .168 00 -.0117

_"_Z132 60 61 *11033628 06 ,168 O0 .O04q

002232 60 61 .U033860 06 ,14B O0 .0117

O02332 6O 61 °1103_069 O6 .16_ 00_*

66107/30
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STATION NUMBER _1!'_ A UMBE_ 2

FREQUENCY 8Z_9.3

---- TIME TC_ CC]

00243Z 60 _1 .It034253 06 .[48 O0 .0010

----oolrFT/ _'__5T06 .14S O0 ._00_

00Z632 60 _[ .1103464q 06 °1_8 O0 .0068

OOZ83Z 60 4[ .110_5029 06 .169 00 .0/37

003032 60 41 .11035391 06 .149 O_ -.0137

-- --_-0_ 6_I_Y5366 _6 . -.0127

003232 60 41 *t10557_T 06 .14q O0 .012?

003432 60 61 .I1036066 06 .149 O0 -.0088

003632 60 41 .II036378 06 .149 00 -.0107

003632 60 41 ,11036672 06 .1_9 O0 .0068

004032 60 41 .I1036950 06 .16g O0 .0127

-- ou_LJz 60 41 .[L_/O_J U_ • -.ULIr

006232 60 4_ .110372_1 06 .150 O0 -o0|07

--_ I_T_73 _5_b_TSXT_TO "k- _0o

004432 60 _I .ILC3745_ 06 .150 O0 .0371

00_632 60 41 .LI037601 06 .150 O0 -.0098

--- 00_732 60 _l .110377_7 06 .1_ ,006_

O0_fl3Z 60 41 .l10378gO 06 .150 O0 -.0010

005032 60 41 o1_038002 06 ,L50 O0 -.0020

00523_ 60 61 .11038256 06 o151 O0 .0039

--_0553_ 60 4l .II_3_ 6 • _.0_05

005632 60 4L .II038553 06 .151 O0 .0195

--00573Z 60 41 .I[038616 O_ ,OOZq

005832 60 61 .11038675 06 ,151 O0 -.0020

O_3Z 60 41 *LI_38750 06-.|5Z O_ .0020

010032 60 _l ,ll03BTB_ 06 .152 O0 .0000

OIOL3Z 60 4[ .110_8826 06 .152 O0 -.0078

01O232 60 41 .I1038867 O6 .152 O0 -.O225

01033Z 60 41 .1L_38_04 06.1_0 -.0254

0106_2 60 41 oI1035909 06 .153 OC -°0234

• 010732 60 41 .LI039000 06 .154 O0 --,_

010032 60 41 .II0_9023 06 .154 O0 -.0186

010q32 60 41 .110390 06 .l _0098

0115_2 60 41 .I1039005 06 .158 OD -.0186

-- 0L1632 60 41 .110_89_5 06 .0__19

011¥32 60 _I .I1030960 06 .160 O0 -.0020

011032 60 41 °LI038_31 06 .161_._--_

Oll_3Z 60 41 .II03BS_T _6 ,162 O0 -.0088

012032 6_ 41 .11038859 06 .163 O0 -.0203

012132 60 41 .I1030817 06 .165 O0 .Oil?

012232 60 41 .IL038770 06 .160_ -.O1

012332 60 41 .I_038719 06 .166 O0 .0088

012432 60 41 .LI038663 06 .170 O0 -.016_

-- o ° ,O0]g

012632 60 41 .110355_9 06 ,175 O0 .OZ?3

013332 60 61 .II037%64 06 .209 O0 -.0225

0L3532 60 41 .11037760 06 .2_,700 o0127

013732 .11037540 96 .250 O0 o0361
0l_0_2-- ; _T_7TT_ _ ._302_ -- 3_ 0_._r--
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5TAT[CN NUMBER 41 _,'r_T/_3 _

I_ Q CC3

ITERATION NUHBER 2 PASS NUMB[A 071302

LgOI3Z 60 41 .10522805 06 *178 O0 *0L37

tqOZ_L &O &I --*lO_231ZU Ub *ITW O0 ,0166

|9033Z bO 4L .1O524636 O6 .179 O0 -.O283

----_JO_3Z 6O 4[ _25554 O6 .179 O0 *O09B

1gO53Z 6O 41 .1O526474 O6 .179 O0 -.0361

190T_2 bO 41 .10_Z8_17 O6 .179 O0 *O09B

19lZ32 6O 41 .1G532953 06 .179 O0 -.0010

--TqlC332 60-_I o_053"5B_.I79 O0 ;0[5_

191432 6O 41 .10534818 O6 *IT90C -.0322

191632 60 41 °1O536688 O6 *179 O0 o0146

191B3_ 6C 41 *1053B564 O6 .1T9 O0 *0225

19Z332 60 4L *10543277 06 .179 O0 .0166

L_ o0_;_ - ,_05_223 0_._ _ _U ._L_

L927_2 60 4L .|054T068 06 .179 O0 -.0029

L_Z _0 4I_4B01_ O6 .179 O0 ;°OZ_

192932 60 41 .105_B971 06 .179 O0 .03T!

|9313Z 6O 4t .10550B78 06 .]79 OC -*0IB_

19353Z 60 41 .1055470_ O6 .179 O0 -.002O

|9_63Z 60 _r_6_ 06 [_9 O0 .0234

193732 6O 41 .10556624 C6 .L79 O_ *O06B
193832 60 Ct .L05575_50_ .179 _0 -°019_

193932 60 41 *_0558547 O6 °179 O0 °02B3

194O32 6G 4L .L05_95]0 O6 .17_ O0 -*O_Z2

194112 6O 4t .LO5604T3 06 .179 O0 o0313

19643Z 60 _1 .LO_6_369 06 .179 O0

L9_512 6O 4l .1O564336 O6 .1BO OC .0O68

L9463Z 6_ 6I .105653J_ 06 o180 O0 -.OOLO

[94732 6O 41 *105662T2 O6 °180 OC -oOOL_

L9483Z 60 4_ .1056_24L 06 *180 OC -*0068

1949_Z 60 41 *10_68210 O6 .leo OG -.0361

19_03Z _0 41_ 06 .1BO O0 .010_

19513Z bO 41 *tO57015t O6 .18_ O0 *035Z

19523Z bO 41 *|057Li23 06 .1BG O0 -*013_

195332 60 _1 *10572095 O6 ol80 O0 .0146

195_32 60 41 .L05730_8 O6 °LSO O0 *0049

19_32 60 41 .10_74041 O6 oLSO O0 .OO59

-- 195832 60 41 .10576_64 06 .180 O0 -°0215

195932 6G 41 ._0577939 O6 *180 OC .0O98

Z00132 6O _L ._0579891 O6 *180 OO -.OO78

ZOO23Z 6O 4L ._058086T 06 .IBO O0 .0117

2003_Z 6O 41 .10581844 O6 *180 O0 -.0068

200_32 6O 41 .|0583T99 O6 *IBO O0 .0137

--_0b-832 60 4L °10_6713 06 .leo O0 .0039

20103Z 6O 4L .1058B690 O6 °IBG O0 -*OZ_5

m 2_LT32 60 4I °10589669 06 .18C O0 *OZ2

201Z3Z 60 41 *105906_8 06 .1BO O0 -.0L95

-- 201_2 _0 41 °10591&2B 06 .1B_ 06 .003_

20143Z 6O 41 .10592697 O6 .180 O0 -.O07B

ZOL932 60 41 *1_5_7506 O6 °180 O0 -*06_5

ZO213Z 60 41 .10599_6 O6 *LSO OC -*006_

Z02_32 6O 41 .10601425 O6 .180 O0 -°01B6

ZOZ53_ 6O 41 *1_603_84 O6 .IB1 O0 -°OOB8

ZO2_53Z 60 41 _10604364 06 *1B1 01_ _3a3

20273Z 60 41 .LOb_343 O6 *181 O0 o0Z15

ZOZ_g _0 _L ._L_606322 06 .18] O0 _._2_

ZOZ93Z 6O 41 .L0607301 O6 .181 O0 .0Z64

2O3132 60 4L .1060925B O6 .1B10_ -o0Z64

203Z_Z 6O 4L .[06_0236 O6 .18I O0 .0Z44

20_33Z 6O 4l °10611Z14 O6 °IB1 O0 -*0039

F m _O'J_5_ 4I .1061219[ 06 ._BI _0 .0039

ZO353Z 60 41 *1061_168 O6 .1B1 O0 .0L56

2037_Z 6O 41 .1061_122 O6 *IB! O0 -°0020

ZO413Z 60 41 o10619024 06 .181 O0 .0[37

ZU4Z_Z _0 41 .I0619_98 06 .1810_ .020_

Z043_2 6O 41 .106Z0972 O6 .Lel O0 -.OOZO

ZO44_Z 60 41 °106Z1945 O6 . IB1 O0 _.01_

Z04532 6O 41 °LO6ZZg]8 O6 °_81 O0 -°0117

Z_4_Z _0 _|_0 _6 _I_ O_ -.0166

Z0_7_2 6O 41 *10624861 06 *181 O0 .034Z
ZO4B3Z 6O 4l *LOb258_3 O6 .181 _ .0_68

2049_2 60 4L .1062680_ 06 .181 O0 -*0127
205032 60 41 *t0627773 06-_181 O0 -_107

2O5132 6O 41 .LO62B742 O6 °1B1 O0 -o0010

205232 60_ .|062_710 _ *181 O0 -.OOLQ

205332 60 4L °lOb3D677 06 .181 O0 -.0Z64

-- • 2_563_ 60 4L .|0633576 06 . 181 O0 -°0098

2O5732 6O 4L *106_4541 O6 .IB1QC -.0068

2058_2 6O 4L *10635_04 O6 .I_L _0 .O06B

Z05932 60 41 .1O636467 O6 °IBL O0 .0107

210U3Z 60 41 -%_06_?429 06 °181 O0 .007_

21O132 6O 41 *1063B390 O6 °18L O0 -.0_71

ZlOZ_2_ 60 4_ .10_39_I 06 ._SL O0 _L07

21063Z 6O 41 .1064_1B2 06 °IBZ O0 .0146

2LUT_Z bO 41 .10644137 O6 .18_ O0 --_0273

210832 60 41 .1064509! 06 .182 O0 -.0156

210932 60 4l .106_z._4S 06_ [82 O0 -_b176

2l[032 6O 41 .10646997 O6 *182 O0 .0303
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5TATI ON NUMBER 41 6&10T/35 ITERATION NUMBER Z PASS NUMBER 0T/302

FREQUENCY 8|49.6

TIME TC Q CC3

ZllJ3_ 60 qz .LO6q_u_r U6_I_Z_ .oI3r

211432 60 61 .10650795 06 .182 00 -.0293

211_2 60 41 .10651741 06 .1E2 00 .0225

211632 6O 41 *1O652686 O6 .18Z 00 .003q

zllr_z 6o 41 .L06_o],¢; u6 .|BZ oo -.002_

2|1832 6O 41 .10654573 O6 .18Z 00 -.0156

zt[_Jz ou _1 .luo_l_ IT6 ;ITZO_

212032 60 41 .10656455 06 .182 00 .0176

ZLZtSZ 6U _r-_ .182 00 -.022_

212232 6O 41 .1O658331 O6 .182 00 .O352

ZFZ3T_41 ._l_J92_8m _llT7

212432 60 41 .10660Z03 06 .182 00 -.0088

212632 60 41 .1O662O68 O6 .182 00 -.0146

ZlZrJL_RT_'T o . .0127

212832 6O 41 .1O663928 O6 ,182 00 .O03q

ZLZ_JZ bU _T ;106o48_6 U_ .L_OO .026_

213032 6O 41 .10665T82 O6 .182 00 -.019S

_IJIJZ oo ql .IU_rU¢ U_ .IUZ UU .UUU_

213232 60 41 .10667630 06 .182 00 .0186

2_J332- _0_Y ¥70_6855_/_T6 .I82 00 -.0313

213432 60 41 .1066q471 06 .182 00 .0186

21_2 6_ 4I .T_6_T0_O 0_ .182 O0 _;0TS_

21363Z 60 41 .1067130T 06 .182 00 .0166

Zl_/3z 6O 41 .106_2222_T6_0-- .ol3r

2138_ 60 41 .10673iJ5 06 .i83 O0 .OllT

2_._ 60 _l o10676047 06 .183 O0 -.oz3*

214232 60 61 .ID676772 06 .183 00 -.00?8

214332 80 41 .I06_06 ,_3 O0 -.0088

214432 60 41 .10678581 06 °183 00 .00q8

214532 60 _1 .10679_82 06 .183 O0 -.0205

214632 60 41 .10680382 06 o183 O0 .0166

214732 60 _[ _1_,812_9 06 .|8_ O0 .02_J_

215032 60 41 .10683961 06 .183 O0 .O03q

215132 _1 .106_081 06 .183 00 .0020

215232 60 41 .10685740 06 .183 O0 .0029

215332 60 41 .10686626 _-;=_ETO0 -.OOq8

__ 215432 60 41 .10687510 06 .183 O0 -.0195
215532 60 41 .10688393 06 .183 O0 -.00_8

215632 60 41 .10689273 06 .183 O0 .0205

215732 60 61 .|0670i51 06 .183 O0 -.0117

215832 60 41 .1069102T 06 .183 O0 -.0234

215932 _ .10691901 _.183 O0 o0010

220032 60 41 .10692773 06 .183 00 -.0029

---- 220|32 60 41 .10693644 06 .i83 O0 -.OOtq

220232 60 41 .10696511 06 .IS3 O0 .0195

220332 60 41 .106753TT 06 183 00 .0127

220432 60 41 .10696241 06 .183 00 -.0225

220532 60 4L .1069T102 06"_T_'_ _

220632 60 41 .10697961 06 .183 00 -.0098

220732 60 41 'L06§8818 06 183 00 ._20_

220832 60 41 .106_19672 06 *183 00 .00T8

221032 60 41 .107O1375 06 .183 00 .0000

_r21332 --_-_1 .lOTO3qll 06 • 184 _0 -.0322

221432 60 41 .10704752 06 .184 O0 .OlOT

2215"3T _I ._0T0559I 06 .I84 O0 .OOBB

211612 60 61 .lOTO642T 06 .186 00 -.0010

_lt_ _u q_ .zulurz_o u_ ._ uu ;O28_

221832 bO _l °10708092 06 .184 O0 -.0166

• zl_z _u ql ,lu/u_zu u_ .t_ OU -.0215

222032 60 41 .1070974T 06 .184 00 .0156

222232 60 41 °10311392 06 .lE4 O0 .0146

222432 60 41 .10713027 06 .184 O0 -.0029

22_532 60 ]_ ;I07138_1_)0--_

E22632 60 4] .10714652 06 .184 O0 .0156

222832 60 Al .10716266 06 .184 O0 °0029

223032 60 41 ilOTlTBTO 06 .184 O0 .02g3

22323Z 60 41 .10719664 06 .184 O0 .0127

.... Z2"3-J'32-TWI_-%TOT20256 O_ .184 00 -.Olaf7

223432 60 41 .10721066 06 *184 00 .0029

zz_z _o _L .|OtZl_ 06 .184 O0 -.uozu

223632 60 41 .10722618 06 *184 O0 .0195
....... _ _0--6_-- ;1U72_600 06 .l];O0 -*0166

223832 60 61 .lOTZ6179 06 .184 O0 *0303

2_q_C ;10726_35 06 .184 80 .0020

224032 60 41 *lOT25728 06 .184 O0 -*0146

_Z_6_£ 60 41 .10730308 06 ;I]_- O0 .0361

224732 60 41 .10T31061 06 .185 O0

224932 60 41 .10732559 06 .185 00

--" Z25032 60 41 ;_07_3_03 O_ .lET O0

225132 60 41 .107340_4 06 .185 O0

225232 60 41 .1073_783 06 .185 00 -.OZ_

225332 60 41 °10735518 06 *185 O0 *03Bl

225532 60 61 .10736979 Ob .185 O0 *0254

225632 _0 _1 ;_0_/_0_._85 _0 -;00_0

225g32 60 41 .10739865 06 .185 O0 *0020

23003Z 60 41 .10740578 06 .185 00 -_.

230132 60 41 .10741289 06 .185 O0 -.0049

_30232 60 41 .I0741996 06 ;18_ _ _ ;;_|i7

230332 60 41 .10742T00 06 .185 O0 .0146

230432 _0 _Y ;I0"76_601 06 .185 O0 -.0107

230532 60 41 .10T440gq 06 *185 O0 -.0059

230632 60 41 .lOT447q3 06 *185 O0 .0000

230732 60 41 .10?45484 06 .185 O0 .0215

230532 60 41 .10T,_857 06 dES 00 -.O04q

.0205

-.03T1

.0068
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STATION NUMBER 41 66/07/30 ITERATION NUMBER 2 PASS NURSER 07/302

FREQUENCY 8149.6

TIME TC Q 603

zoLooz

231132

Z]IZ]Z

Z31332

z]14]z

231732

231932

--Z3203_

Z32132

-- --2_Z

232932

zJ_OJz

Z33132

--Z3323-Z-

233332

bO 4_ .IOr4T_39 0b .186 OO -.Ol_5

60 4L .10TAB21T 06 .lB5 00 o0000

60 61 .L0749563 O6 *165 O0 -.0117

bO 41 *10752215 06 °1B6 00 -.0332

60 41 .10753S21 06 .IB6 00 -°0068

60 _] .1075_B13 06 .1B6 00 ,0C6B

_-0-4I .10TO&T2_ 06._6 UU .0069

60 4l .IOT$qR_L 06 .186 00 °006_

60 _1 .10761062 06 .186 00 .0264

60 _1 .10762270 06 ,186 00 .0186

OAIA _TATISTICS _rATION 6 ]TERATION_ TM

STATI_N MJ_-_ 66/0T/30 ITERATION NUNBER 2 PASS NURBER 07_302

FREQUENCY 8_

015232

ul>JJ_

015632

015032

020032

OZUIJZ

020232

UZO_z

020632

uzur_z

020832

021032

021232
u_t_2

021632

o_tl_z

021832

022032

OZZt32

022232

02Z33Z

022_32

022532

022632

022732

022832

0Z2932
023032

023132

023Z32

023332

023_32
m 023532

02363Z

023_32

026032

_26132

O26Z32

024332

02k_32

026532

02_63Z

_26732

O2_R32

-- 026932

02_032

-- O251_2

bO 51 .10681091 06 .150 O0 -.0127

60 51 .1068276_ 06 .150 00 -°006q

60 51 .10686130 06 .150 O0 .OOIO

60 51 .10687826 06 .1_0 O0 -.0_.66

60 51 .106B9531 Ob .150 O0 .0069

60 51 .1069296¢ 06 .150 00 *0039

60 51 .10694693 O_ °1_0 O0 -.012T

60 _1 *1069642R 06 .1_0 00 -.0039

bO 51 .106981_2 06 o150 O0 .0137

60 51 °10699922 06 .1_0 0Q -.0059

60 _'1_ ._I_70-ZO"6T 06_T50_0_ ._OOTB_

60 51 .107034kk 06 .150 O0 -.0039

60 51 .10705214 06 .150 O0 -.0107

60 51 °10T06102 Ob_[50 O0 -,O0_9

60 51 .10T06991 06 .155 O0 -,0156

6_-- • 107OT882 06 ° 150 CO °00?8

60 51 .10TOR?75 06 .150 00 -*0176

60 51 °10710566 06 .151 00 -.0127

60 5I .1071146l 06 .151 O0 .0176

60 51 .10712360 06 .151 O0 -.0010

60 51 *10713_6_6_-1_1 O0 .0010

6_ 5_ .10714161 06 .151 O0 oOE05

60 51 ._O6 .151 O0 -.O05q

60 51 .10715968 06 .151 00 .O02q

60 51 .10716873 06 *151 00 -.0010

60 51 .]0717780 06 .151 O0 -.OOIO
60"51 .10718688 06 .151 00 -.0313

60 51 .1071959T 06 °151 O0 -°0078

60 5[ *10722333 0_51 O0 .0059

60 5_ ot07232_T 06 °L51 _0 -.olq5

60 51 .1072_162 06 .ISl O0 -o0215

60 51 .107_5079 06 .151 00 .0137

60 51 ._0725_6 06 .15_ 00 .00_9

60 51 .10726915 06 .151 00 .0010

60 1 .1 72783 • 1 O0 -.012_

60 5l .10728755 06 .151 00 .0127

60 51 .1072967T 06 .151 00 *0117

60 51 .10730600 06 °151 00 -o03A2
60_,1073152_ 06 .LSI OC -.0069

60 51 .10732668 06 .151 00 -.0029

6 .1 3 '_6 .15_ O0
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STAT10N NUMBER 51 64/07/30 *ITERATION MUNEER 2 PASS NUMBER 071302

FREQUENCY 8224*T

TiRE TC 0 CC3

-- . . -.ooe_u

025332 60 51 .10T35220 06 .15L 00 00010

025532 60 51 .1073T086 06 .151 00 -*0244

025732 60 51 .10738046 06 .151 00 .0010

U_BJZ bO >t ._[0/39ui. 'J6 .1_1 QO ._2_5-

025932 60 51 .10740810 06 .132 00 .013T

-- --I030037-- bIT_l -_7aE[T¢5--O_ • l_,Z _0 -.076_-

030132 60 51 .10742677 06 .152 00 -.0195

-- -- _030232_ _(T_I ;TOT_ll O6_ .... _00_r

030332 60 51 .1074_546 06 o132 00 -.0146

----1T$Oai6"2 - bU "_1 .*ur_;87-1T6 oL_Z uu -.OuJrb

030532 bO 51 .10746418 06 o|52 00 .O00Q

030732 60 51 .10740293 06 .]52 00 -*0008

-- -- --133083"2_ _13--5_OT¢q'23IT_76 ._CST00_--_;OO_W

030932 60 51 .10750]69 06 .152 O0 -.0078

031132 60 51 .10752047 06 .132 00 *0080

-- --0372"$_60_5_0752_67176 . -,,uo_,_

031332 60 52 *10753928 06 *152 00 ,0078

031532 60 51 .10755809 06 .152 00 .0060

031732 60 31 .10757692 06 ,152 O0 .0008

--_31]_2_ "G0_107"_67_03 .152 00 .0225

031932 60 51 .10759577 06 .13Z 00 -*0010

--1T_ _ 1_-. -_oz,_
032132 60 51 .10761462 06 .152 00 -*021_

032332 60 5[ .10763348 06 .132 00 -.0176

--0_3"_ 60 5l .107642_ 06 .152 0_ _0156

o32532 60 51 .1o7_5235 06 .lsz aa -.ooz_
03263_ . 0 9 . 152 00 .0283

032732 60 51 *3076T123 06 *152 00 -.0090

• 152 O0 .0029

.153 O0 -.0098

• 153 0'0 "_-0205

• 153 00 .0010

00_.0156

00 -.0137

00 --_

00 -.0059

00

00 *0127

00 -.008_

00 -.0098

O0 .009_

O0 - .00Z0

O0 --- "i"_44

O0 .0049

oo -.oOV_

013132 60 51 .10770890 06

0_3432 60 51 .10773729 06

O33532 6O 51 .1O774673 O6

O33632 &0 51 .1O775616 06

033732 6_ 51 *10776560 06 .153

033832 60 51 .10777_03 06 .133

033932 60 _l .10778446 O6 .153

034032 60 51 °10779389 06 .153

----_32 60 51 *10780_F06 *153

034232 60 51 *107812?4 06 .153

--_4332 60 _1 .l_ .153

O34432 6O 51 .10783157 O6 .153

034532 60 51 .10784099 06 .153

034632 60 5l .10785040 06 .153

034732 60 _1_t_590l 06 °153

034832 60 51 .10786021 06 ,153

----_Z b0 51 .tul_t_6_ 06 ._53

035032 60 51 *10780000 06 .153 00 .0127

----_ 5"I_.TOT_73_ 0_ .'3TS'_J_ _

035232 60 51 .10700670 06 .153 O0 .0049

035432 60 $1 .10792553 06 .153 00 -.0166

035632 50 51 °L0794427 06 ,153 00 -.0156

035832 60 51 .10796297 06 *133 O0 .0098

040232 60 51 .10000031 06 .153 00 -.0098

040732 60 31 .10806681 06 .154 00 .0215

041132 60 51 .10808306 06 .154 00 -*0107

041332 60 51 *10810233 06 *154 00 -.0293

041532 60 51 .10812076 06 .154 00 -.0078

--" 0416_2 bO_'_. . .

041732 60 51 .10013915 06 ,154 00 -.0127

041932 60 51 .10515749 06 .154 CO .0264

-- . . ,0039

042132 60 51 .10817579 06 .156 00 -°0068

0422_2 60 __ • -.

042332 60 51 .10819404 06 .154 O0 .0244

042532 60 51 .10821225 06 .L54 O0 -.0303

062732 60 5[ .10623040 06 .154 00 o.0166

----__'*10023946 06 .154 00

042032 60 51 .10824850 06 .154 00 -o0010

043032 60 51 ¸'*10025753 06 .154 00 --._0T_

043132 60 51 .10826655 06 .156 00 o0020

043232 60 5i .10827555 06 .154 Ob -.0010

043332 60 51 .10828454 06 .154 00 -.0068

043432 60 51 _.10B29351 06 .155 O0 .0029

043532 60 S| .10830247 06 .155 00 .0088

043632 60 51 .10831142 06 .155 00 -.0029

043732 60 31 .10832035 06 .155 00 -.0156
044032 60 51 *1083470_'06 .155 00 -- .003g

044132 60 51 *10835591 06 .155 00 -.0146

044232 _0 51 =.10B36477 06 . 155 O0 .0176

044332 60 51 .10837360 06 *135 O0 -.0010

044432 60 51 .10038_42 06 .155 OO -.603o

044532 60 51 .I0039122 06 .155 O0 .01i7

044632 60 51 .10040001 06 .155 O0 -*0059

-- 044732 60 51 .10840877 06 .155 O0 -*0068
044832 60 51 .l_041752 06 .L55 00 -.02_q

045132 60 5l .10644367 06 .185 O0 *0137
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ST_TION NU_B£R 51 ____1Ol130 _ ITER_TIDN NU1_BER .....

FRFQU_CY BZZ4.T

2 _.__A$S NUMBER 07/302

TZME TC 0 C03

0_232 60 51 .1084523_ _'_

065332 60 51 .I0866tC] 06 .155 O0 -,C06R

045432-- _0-_1_.. 0E4Tg6_E6 ._f55 _0 -o0156

065532 60 5% .10847827 06 .155 00 ,0]27

--_ _ _g3r0_2 06 _55 O0 .00e8

045932 60 5I ,10853257 06 ,]55 O0 -,0352

050132 60 51 .10852960 06 .L55 00 .0O20

O_OZ_,Z _5| _C_6 ,155 00 -,03Z?

050332 60 5] .10854656 06 ,156 00 ,0205

--050_ _ 51 _[085_9906 _[56 00 -e0234

050532 60 51 .108563_1 06 °156 OC -,0117

u _ 06 J 2--_1_5I _1_76- ._3_T0 -- -- -_ T_I T7 ......

050T32 60 5_ .108_801g 06 °_56 00 ,02_t_

05093Z 60 5L °I08596_9 06 .156 03 -,0195

051132 60 51 .108613_9 _6 .156 O0 ,024,_

051332 60 51 .10863001 06 .156 00 °0254

05|532 60 5_ ._.08646_,3 06 o156 O0 -,001,_

05[732 60 51 .1086627606 .156 O0 *0176

O51832 6_086?090 06 .156 0_

051932 60 Sl .10867900 06 .156 00 -.0039

0_2032 60 51 .I08687G_-0_--_0IZT ........................................

052132 6051 .10869515 O6 .15600 -.0137

052232 6051 .10873_1_,15600----_1_6 .....

052332 60 51 .108T|IIe 06 ,15600 .0088

0_2432 6051 . 91 .6 ._0 -.0098

052532 6051 .10872713 O6 .15600 -.0_29

052?82 6051 .108?629806 .156 oo °0020

052838 60_[ .L_PSbT660_.l_6_50--_o_ ..................................

05323Z 60 St °1087821606 .LsT 00 -o00_8

053332 6051 .1087899606 -l_r__

05343Z 6051 .10879762 O6 .15700 .O273

053832 6051 .1088282606 .L5700 -°0264

05_332 6051 .10886593 O6 .15700 °0180

0566_2-- 6051 .10882338 C6 .15700 .... _7

O56532 605l .1088808O C6 .157 CO -.O010

054632 0 • 0_-T_'_/_ ;_3_ "

05_732 6051 .1088955606 °15700 -.0050

0--_3_0-_ .--_J_i _.. L _'_ _ 0 _ .0_0? ................

356932 605I .108elOlq c6 .15700 .OO68

o53632 6051 .108960_806 .15700 -,0313

---- 3 6 51 . 8 6 °ITT0_-- .0068 .........................

055832 60 51 .10897657 06 .157 O0 .0098

060032 60 51 .1089885_ 06 .158 00 -.0078

O60Z3Z 60 51 .I00_0238 06 .LS8 0_ .0166

060432 60 SL ,tOqOlTlO 06 .158 00 .ooze

060632 60 5] .10902968 06 .158 O0 ,0000

060832 60 51 .1090631606 o158 O0 -,020_

--0_32"_30 51 ,T000_I _6 .158 00 -,0156

061032 60 51 .10905646 06 ,158 00 °0215

061232 60 51 .]OeO6965 06 ,158 O0 .0166

061632 60 51 .I0908271 06 ,158 O0 -.0078

----_5_ ;I090E°qFBO_$8 O0 -- .01_6

061632 60 51 .I0909563 06 oL58 O0 -.ClZT

O61832 60 51 .1_910861 06 ,158 00 .0039

062032 60 51 .109L2106 06 ,158 00 -.0088

062232 60 51 .IO013357 06 ,158 00 -.0156

062332 60 51 .10913911 0_TI_B 00 °o000

062432 60 51 .10q145g3 06 .158 O0 .0010

--032TT2--30"-31----_ I_15 _ 06_ _ --_. 012"/

062632 60 51 .10815816 06 *159 O0 -.0078

062832 60 51 .10_1702_ _6 .15e O0 -.0059

062932 60 51 .1_-Z__-.098

063032 60 51 .109182L8 06 .LSe O0 .oo59

063132 60 51 ,1_[_" . _.-._TIE

063232 60 51 .10919397 06 .15g O0 .0137

0633_2-'--_'_'_ - ,I_§_T _'T_- --- .0_ ...........

063632 60 51 .10920561 06 *159 00 .0186

063532 60 51 .10g21[38 06_ -°0_66

063632 60 51 .10921711 06 ,159 00 -.0137

063832 60 51 .10922866 06 ,159 00 .0195

063932__05_00 -- - .0010

066032 60 51 .10923966 06 °159 O0 .0029

066|32 67 51 ,10926_Z0 06 _159 00 -_0_

06_23_ 60 51 .10925071 06 *_59 O0 .0039

066432 60 5_ .k0926161 06 °150 OO -*_088

064632 60 5t .10927235 06 ,lSe O0 -.0026
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$T_T/CN NUMBER 51 66/07/]0 |TERATION NUMBER 2 PASS NUNBER 03/312

FREQUENCY 8160.0

31NE TC 0 CC3

234932 60 51 °10347556 06 .18T O0 ,0068

235132 6O 51 .10348618 O6 .187 00 -.0L66

---- -_23_-_--_.0_5T_6 _1T7-00 ¸ --_:_023

235332 60 51 .1O349?OO 06 .187 O0 -.0333

235532 60 5L °1O350799 O6 .16T 00 -.OO49

735TJ_751_51"_.10_ST3_6 .7"ffTq_T--- .0020 .....................

235732 60 S1 .103_1915 06 .187 00 -,0L36

-- -- -735632 6_ _1 -_ I035-248_ 06 °IOT G0 .00Zq

235932 60 51 .10353069 06 ,187 0G -.0215

64/07/31

0_0032 60 51 o_0533622 06 o18? 00 .02_3

000_3_ _0 5_ o_356_3 06 o1_? _0 _o01_

000632 6_ 51 .1_355_58 06 .187 OJ -°0117

000632 60 51 .103371Sl 06 ,|87 OG .0225

0_0832 bO 51 .10358361 06 .187 O_ -.0127

00[032 60 51 .10359588 C6 .187 00 -°0146

001232 bO 5l ,1036_832 _6 o187 00 .0166

001632 60 5I *10363368 06 .187 0C -°01_6

--00T732_._3_C_T'F_ o187 00

001832 6_ 5l .l_3_661 06 .1ST O0 .G008

002032 60 51 .10365970 06 .187 O0 -.0|37

--___00&-_8_-- -°0020

002232 60 _1 ,10367295 G6 ,187 O0 -.0303

_Q2332 _0 51 .10367963 _6 • 8 *_

00293_ 60 5l .1¢332057 06 .387 GO -.0C3g

003032 bO 51 :'-_ 06 .18_ O0 -._-

003332 60 51 °10376866 06 .IB? 00 .005q

003532 60 51 .103762_1D6 .187 O0 -°0273

00363_" 60-1J1 .Io377010 C6.-_18_/_b--_'_"

0_3732 63 51 .1_377733 C6 ,18T 00 -°012_

3_3932 6_ 53 .103791_0 C,6 ,lB7 00 ,O01G

00_132 60 51 .1038066_ O_ .107 O0 -.0176

00_232 60 51 • 4u . _.7_75-

0_6332 60 31 ,10382148 O6 .187 OG -.0029

006532 60 51 .1038365_ 06 .187 OG .000_

006732 bO 51 .|03B5166 C6 o18R 00 -.0107

-- _0_032 " 6_ _l " oi0385029 C6 .180 O0 -.GILT

006_32 60 51 .103866% 06 .18_ OG .0010

---- IT0_0 "ST .10387_ 06 .188 O0 ._llT .....

005132 _O 51 .10368241 C,6 *[08 O0 .002_

005332 60 51 .L0309800 06 .180 O0 -.0205

-- _0_5"_ 60_'T :1C3g03_5 _6 .188 O0 -.0G13 ......
005532 60 51 .10391373 06 .1fi8 GO .0166

-- 005_'_Z 60 51 .I03_2155 _6 .108 00 -,0362

003?32 60 31 .1C392960 C6 °188 00 -.00_

005932 60 51 ,IG304561 C6 o188 00 -.0273

" -- "_Z_ bO-_ .10395_66 _6 °188 GO .017&

010132 bO 51 .10396175 G6 *188 00 -.02_5
0|0232 60 51 ;_L_3q6qB8 _7S- .I88 00 ;005q

010532 GO 51 °[_309665 C6 *|88 00 .0186

010332 60 Sl .|0401_99 06 .188 00 -.0096

010932 60 31 .1C_02767 06 ,[88 00 -*0_29

011132 60 51 .10604447 _6 °188 GO -.0008

011332 60 31 °_0_6|6| 06 .IR_ 00 -.009B

011532 60 51 .10607_T 06 oI00 00 -o0205

011732 60 51 ,104_9566 C6 .108 O0 .00_

011932 60 51 .1_611297 06 ,18B O0 -.0010

012532 60 51 .1_416563 _6 .168 0G *0068

012732 60 51 .|0618341 06 .LfiO 00 -.0166

----_60 3l .10619236 06 .lae--O_-_:_O_'_

012932 60 51 ._0620132 06 .188 O0 .0088

013032 60 51 ,I_[_2--C_.I_-00 ----.62o_

013332 60 51 ._04237_ C6 .188 O0 -.0156

013532 60 51 .L_625573 06 .188 00 -.0137
013632 60 51 °10626_8g 06 '18_0_ .... -:.0_/

013T32 60 51 .1_4276Cq C6 .IB_ OC .Old?

_C 51 .I_620331 06 '[gS 00 -,0068

013q32 6_ 51 _1_629255 06 .198 00 -*0039

016132 6C 51 .1_43111_ _6 ,188 O0 .0215

014332 60 51 .I0632981 06 .188 OG -.0075

014_32 6_3t9i9 06_[8_ 00 .01_7

014532 60 Rt .LC_3_859 _6 .188 00 -,0070
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$TATICN NJMSER 51 64/07/3! [TERATXON NUMBER 2 PASS NUMBER 07/3]2

FREOUFNCY 8168.0

TIME TC _ CC3

01_632 60 %L .LC335802_8_Tq0_-._q --

01_732 60 51 .10436748 Ob .180 GO -o0117

-01_8_2 60 _ ;IC4376_6 06 ° 188 O0 .0078

014932 60 51 .10438646 06 .188 O0 -.0156

015032 _0 51 .10439599 06 .188 O0 -.0293

018132 60 81 .10445555 _6 .188 OC .0156

015332 60 51 .lC442473 36 .188 O0 -.0029

01543Z 60 5I *I0_43436 08 .188 O0 -.0137

015532 60 5l .10444402 06 .108 O0 *OOlO
_I5682_ 60 51 .I54_5369 O_ .188 O0 .0O78

015732 60 51 .10446339 _6 .188 O0 -.0078

015032 60 51 .LC4_8286 06 .188 O0 -.0008

_0_0-5I ;I0449263 06 .188 O0 .C068

020132 60 5l .L0_50242 _6 .188 CO -.O01C

02_332 60 51 ._452206 _6 ._88 O0 -.0156

02O532 6O 51 .1045410_ 06 .180 O0 -.0186

_20632 6O _1 .1_5S17_ _6 .188 O0 -.0195

0Z0732 60 81 .10_36162 _6 .188 O0 -.C078

_F20_2_T_57157_-.]8_ O0 -.0010

020932 60 51 .I0458153 O6 .189 GO .OIB6

_210_2 60 _t ._5_)q_%1_9_U "¸- ._0_.'

021132 60 51 .10_60152 06 .189 00 -.0215

--0_I_2_ .1_461155_86_189 CO °0029

O21332 6_ 5l .1046_189 06 .109 O0 -.OOqB

021_32 60--_'17 ;_i_3_b6_i.L_ 03 " .0234

021832 6O 51 .10464174 O6 .189 OG -.O203

021638 6O 51 .t0_65L_5 06 .[_q_r_-

O21732 6O 81 .10466197 O6 .189 O0 -.0068

021832 60 81 .104672i_ _,l_-- ._L_---- •

O21932 60 81 °1_468228 O6 .189 O0 .0O39

022132 60 51 .10470266 C6 .189 0_) .0088

022232 60 51 °1017_-°1E_(:07_ ...............

022332 60 51 .1O472311 06 .189 00 -.0098

-- _'_3-3_T --Tb_?_3_6 0% . 189 O0 -,0127

022532 60 51 .10474363 06 .189 0_ .00_0

_-Z_32 60 SL _I04_83_2 06 .189 03 -°0049

022732 60 5L .10476422 06 .189 00 -.0_98

023132 6C 51 .10480561 06 °189 O0 -.0117

_2_2_%0_I .134816_ 0_ . 189 O0 .00LO

023332 60 81 .1_826_0 06 .189 00 -.9198

-0"_34_J_ 31 .1_483682 06 .189 O0 -.0089

023532 60 51 °1C484725 06 ,18q OC .OIL7

023632 60 51 _5"_F/_0"_-.[Bg _C ..... _021_ ...............

023732 60 51 .10_86817 06 ,189 O0 -.00_9

0_8_ _ +81 .10_878_$ 06 .189 O0 -.01_7

023932 60 51 .1C4889L4 _6 .189 95 .0098

024132 63 51 .L0491O17 06 .189 O0 -.0029

024232 60 _I .10492970 _ .I_ O_ .0107

024332 60 51 .10493L25 _6 .1_9 O0 -.0215

"----_ .104_]787 5_'.I_0 O0 .00C_

024532 60 81 *10495239 06 .189 O} -.0098

uL_63z 60 _I .104V62_8 06 .189 co ._
024732 6_ 51 .10497358 96 .189 O0 .001_

----_5"2ZFB3_ 60_0_98_Z0 U6 %]8_ OO -.0137

025132 60 51 .IOSOl&ll 06 .189 O0 .0049

- O_Z_ 50 51 .1_502687 _6 %]89 O_ -.0234

028532 60 St .lC505882 06 .189 00 °0068

U_OSZ 60 _L *i_55_b�bJ Ub .19_ _-- _ --

025732 60 51 .I0308C25 06 190 O_ ,0000

025832 60 51 .10809098 06 .190 O0 -.U107

030132 60 51 .1081232_ 06 .190 OC .0146

-- u_uz_z 6DST ._513_ 06 °190 O0 -.0176

030332 63 5t .10814476 06 .190 00 °0078

03_532 60 51 ,10516634 06 .Ig_ O0 .038T

_30_I ,I_51771_ U&-.190 O_ .0127

030732 60 Sl .10518795 06 .190 O0 -._146

030932 60 51 .I0520959 O6 .19C 00 .0234

03103Z 60 51 .105Z20_Z0%_]9]_--- _l_

031132 60 51 .10823126 06.19000 -.0146

-----_'3TTT_ 60_45 _ -.0025 .................

032038 60 51 .10832912 06 .100 O0 °0068

-- 032132 60 51 ._'_34903 06+._9_ O0 -- _TO_B3 ...........

032232 60 51 .10835094 06 .190 O0 .0303

--'_32 6_ _L .1_535_85 06 .190 OC -o]7_

032432 60 51 .10537276 06 .190 O0 .0029

032632 60 51 .1_839461 06 .190 O0 .0234

03273Z bO _I .I_405_4 C6 .lqE_ - _00&9 -- "

_32832 60 51 .I0841647 06 .lq_ O0 -*0039

032932 6C 51 .I0542?4i _6 .1g_ ._I07

033032 60 51 .IC543834 06 .Iq00U -.OlOT

033432 60 51 .10848212 06 .190 O0 .0088

033632 6_ 51 .10580403 06 .190 O0 .0068

033T32 60 1 • 4 8 J6"_O "_-.4_--

033832 60 _1 .10552594 06 190 O0 -.0039

034232 60 51 .L0856976 06 ./910_ .0010

034432 60 51 .1_859168 06 .191 00 .0009

034832 60 51 .tO_6_r_3_l_--_--_

034632 60 51 °10861360 06 .lql O_ -.0156

--_t_2 60 Sl .I_353_456 (_l_ -.0039 -- --

034832 60 51 *1056355l 06 .191 O0 .0049

175



i

+

JPL TECHNICAL REPORT NO. 32-694

STAT|CN I#JMBER 5] _4/_7/_1

FREQUENCY 8168._

|TFPATJ_h _UMEER 2 _k$5 NUMBER _71352

TIPE TE Q CC3

035032 60 51 .[9565742 C6 ,|9] 09 .01]7

_351_2 60 5[ .I0966537 G6 .101 0_ -._2_4

O35232 6O 5[ .1_5679_2 06 .191 3_ -,_234

0_5t"_r-750"_;l .1357121_ 06 .191 ¸:¸¸3 .03_9

035832 60 51 .1057_497 06 .lgl 00 -.C07B

h . u • 06.101 C_ .Oll7

0_0_32 60 51 .1057U_07 0b .191 0C -.00_

04_T3"2 l_'J 51 .I_552141 :6 .191 CC -.O_B

041432 6O 51 .1_59193_ _6 .191 CO -.001_

04T532 60 51 ,10593016 06 .191 _ -,0146

041632 60 51 ,10596[06 O6 .lq! 00 -,02[5

O41832 60 51 .105962_6 O6 ,191 0_ .0039

-- 062172 6_ 5F .1_599509 06 .19Z 0C -.023_

O62232 6051 .1C6C_SB_ O6 .192 C0 .0166
042332 •_ 5l .I_601667 06 .102 O0 -.0332

.024_

062652 60 51 .13602744 06 .192 O_

u_Z_Z bd _t ._/C_-0_827 _6 .192 O_

042632 60 51 .1_604596 _6 .192 0C °.O_ZZ
06273Z 60-_'_1_6G507_ _6 .192 _ .O205

042532 60 51 .10607045 C6 .102 00 -.0168

--- _Z 60 51 .10608i_ 56 .392 00 .0225

0_5032 60 51 .1_6091_5 O6 .19_ 00 ,OO49

043232 60 51 .1_611330 O6 .192 00 .0010

043432 60 5l .10613466 06 .192 0_ -.O99_

-- 0¢37_2_31_-_1453_ 96 .192 O_ -.0_03

063032 60 5l .10617725 06 .192 00 -*0253

_932 60 71 o10_78-_79_2_'_ - "_117

0_4052 6O 5_ .IJ619_46 O6 .192 00 -.0166

044232 60 51 .10621964 06 .192 O0 .OIZl

044632 60 51 .19624076 36 .102 _ -.0Z3_

-- 0_-3_2_60 51 .1_625129 06 .192"_0 .O_Tl

044632 60 51 .1_626182 06 ,[92 O0 -.o23_

845052 60 5X .10630%79 06 .192 0.] .o2r3

0¢5432 60 51 .10634552 06 .192 O_ -.0068

045B3Z 60 51 .1_6557_1 86 .193 O0 .02]5

----_45932 60 51 .I0639734 06 .193 O0 .0059

050032 60 71 .1_640766 06 .193 O0 .3068

__r--60_ .I06_I796 06 .I03 _ -.0088

050232 60 51 .136_2824 C6 ,Ig_ O0 -.O058

050_32 60 51 .l_64_875 06 .193 O0 .0283

-- 050532 60 51 .[06_5098 06 +193 0_ -.0029

050632 60 51 .106_6920 _6 .L9_ 00 ,0166

05083Z 60 51 oi7648957 06 ,193 9C -.0059

O_'O-g3_ 60 5[ *10645g7_ 06 * 193 O0 .001C

051232 60 51 _1365301_ 06 .193 00 .033_
-+-- 05-13"3_- _T °10654010 06 .]93 O0 -o015&

052052 60 51 .10661_23 06 *193 O0 -.0176

_32 60 5I_2_793_ -_;0273-- ....

052232 60 51 .1C665007 06 .153 08 .O16&

052332 -_0 51 .l_665095 06 .193 O_ -.01_6

052432 60 51 .I_666981 06 .193 O0 .0010

052532 60 51 .10665966 86 *_q3 O0 .0078

052632 60 51 .1_6669_B 06 .195 O0 -*0146

----I)_"273_ _u b_ .lobbl_e 06 ;I93 00

052832 60 5L ,10668q86 06 .195 00 -.CO_Y

-- O_ffq32 60 5l ;](7660551 _6 _T_ 00 -.0156

FEEQ_ERC_ " 8200.0

-- U3_Z_Z b0 _1 .ibbBZ_b__--+- .03_T

054332 60 51 .IC'683301 06 *194 00 -.0058

056532 60 51 .10605150 06 .194 00 .0205

---- _32 60 51 ._06113-_ O0 .0137

854732 60 51 .I0687040 06 .194 00 -.0010

-- 054832 60 51 .10_B7'779 06 ilg_F_O ..... _0_7"_"

054g32 60 51 .10688_'37 86 .194 O0 -.O0_g

055332 60 51 .10692593 06 ,19_ 00 -.OO10

055532 60 51 .10694_21 36 .196 OO ,0068

055632 60 51

055732 60 51

055932 60 51

8_0832 00 5i

o68132 60 51

060232 60 51

060352 60 51

068432 60 51

060532 60 51

068632 60 5[

060732 60 51

068832 60 51

060932 60 51

06_3260 51

061132 60 51

061232 68 31
061332 60 51

061432 60 51
061_5Z 60 51

061632 60 51

861732 60 51

.10695331 06 _9+ O0 --._93=

.10696258 06 -194 O0 .O059

.10697162 06 .196 00 .... :01_

°|0698044 06 .]g4 O0 -.0059

.I0690943 06 ._0_ .0049

• 10699839 06 .194 00 .0095

• IOTOOT]_ 06 .194 O0 -o00_8

.10701623 06 .194 O0 .0352

.I0702511 06 .196 O_.dO_W

.I07_3396 06 .19_ 00 .0205

,1070_278 _6 .14_F0_._6

.13705150 06 .195 00 .0205

.IOTO6O3+ 06 ,lgS _ _..2_

• I07869_0 06 • 195 00 +0000

.10T07770 06 *195 00------_8_8

• 107086_7 06 .195 O0 .02_3

°10709512 06 *195 O0_r_

• 10710376 06 -195 O0 .0236

• 10r11233 06 .195 00 -.0020

• 10712098 06 .195 O0 .001o

.I0712943 06 .195 O0 ",00_

.10713793 06 .195 O0 -.0010
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STATIC_ NUMBER 51 6¢I07131 ITERATION NUMBER

FREQOENCY 8Z00.0

2 PASS NUMBER gT/3|2 ........

TINE TC _ CC3

061032 60 51 , . .OZb4

06[932 60 5! o10715_85 06 .L95 O0 .0166

ObZO3Z _0 5_ °1_776_2_176-.l_50_ " -.0127

06213Z 60 51 .1_717166 06 .195 O0 .OCt9

--0_2232_0_5I - ;_0717_qq"C6_.195 O0 - ;0_9

O62332 6O _L ,lOTIBB32 O6 .195 CO -.OOLO

O62532 6O 5L *LO7Z0687 O6 .19_ O0 -._176

----_257'_ 6C-'5I ¸ ;lrrT213_9 _6 ,I95 O0 .O_Rq

O62732 6O 51 o1_72212_ O6 .195 OC -.O_B8

- 06203Z 6_ _1 ,IOTZZg46 06 .195 O0 .007B
O62932 60 51 ,1_T23759 06 .195 O0 -.OOBB

063L3Z 6_ 5L °1C72_376 _6 .195 O0 -.OlS6

--- _06323_ _ 51 ,I07251B0 _6 .195 O0 .0II7

063332 6_ 5L ,l_7269_1 06 .195 O0 -,Oll7

063532 60 51 °1_72B573 _6 .195 OC -.0293

06393Z 6_ 51 .3_73_7k7 _6 .196 O0 -.02_6

--O_TT2_(T5Y_g5 _6 .lg6 O0 -.0039

06_L32 6O _L .10733270 O6 .196 O_ -,O362

066332 60 SL ,1_7360_9 _6 .196 O0 -.Ol_T

O66632 6O 51 .LCIJFST4 O6 ,1_6 O0 -.CZ_6

066532 60 51 .1_736335 C6 ._96 O0 ,C293

--_---_l_ _ _ _--_ ..T_3 _ _ -- - _._ 176 .........................................................

064732 60 51 .1C,73786H 06 .196 O0 -.0137

06_832 6_-51 _.r_ .T_6_ - :;0_88 .............................................

066932 60 5[ .10739347 56 .196 O0 -.0039

O650JZ 60 5L _60091 06 .196 CO -.03L3

O65132 6O 51 .107AD832 O6 .196 O0 .O256

065535 60 51 ,107437_2 C6 .L96 _ -.0215

065732 60 51 o1_7452_6 06 .[96 O0 -,0117

06583Z 60 51 .lC765923 g6 .196 00 .0205

070132 60 51 ,lqT_B_SZ 06 ,196 O0 .0254

O_O_.lOV4B755 96 .196 O0 "-"_186 ...............

0T0332 60 5_ .10769q5_ 06 ._96 C_ -.O_7

07C_32 6"__5_ _ ,196 O0 _.0_6 .........

070532 6C 51 ,1_750B62 06 ,196 03 -°0059

07063_ 60 51 oIC75|53_ 06 ._,96 00---_

07_732 60 51 ,10752216 06 .lgT O0 ,OOTO

070932 60 51 *10753575 O6 ,197 _0 ,0166

07-_YI0_-'6._5_5_T5_4-9 "_6 .197 _0 "- _-.0Z6_

0TI132 6C 5L ,1075_92O C6 .197 O0 .OCI_

071232 60-_1 .lOTS_S_T 06 .197 00_ .... _]'_"

071332 60 51 ,L_756250 C6 .197 _C -.036L

DATA STATISTICS STATION 5 ITERATION 2
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IMPUT t COYIIR|kt_E R,I_ E_'T}'_TED PAR&NfTER$

_|lu_l Lulu_

• -.16_.1_9s_o[ .10769761-oz

LQI01-, tl_8_e~o_ . 102403_Q-06

LO(04-. 6707TZ47-._ . 3717_Z-O6

i_euT J NAT cAtereRs Ttl_C_T_ m3_X_

x °85163665 03 .28_02607 03 .6482641Z 02 -,15885356-02 -.t8688Q31-02 .302L82811-02 -,1693e376 02 -,42726149 00 -.4370588l O0

K[ -,169_SST60Z -,_9136[Z3 o_ _.547133'_ 00 .L_2Z0_4-03 -.6_Z_0716o0_ .slg130aa-o_ .3317676_ 0t ,_73_6_51 0_--.303g_6_z oo
--1t-- -o o._J'_-_ ._;'_T0_0_2_;TOT-_WJ'_J_._ _31Ti_00_;I_0_)T_J_;_J'/0_J_ZqI_I -

-o43T0_88B 00 o.zs_31e0-01 -._01_003-01 -.1155_533-04 ._6794_)-03 ,Z97_gt_-D_ -._03e4642 00 -.5703_2/.-01 ._II49ZgL 0Z

• 1101-•10782_Z7 0_ -.3_233317 0Z o_06Z_6_ O2 .S_0S#_JS-03 -.1_701_2-02 .30"_m_,_2-OZ -.73311755 Dl -,_926m3_ 00 ._96390J3 00

L0(03_,_40J6t07 05 .t_1_352 O5 ,_ZI[10Z 0_ -.1_077779-0Z *_Z_6003-01 -.[lZS1481o0t -._Z0_6LS3 04 -.472_01a5 O3 .[|_9_3_ 0_

-- m_lO_319e_gT_ T]]r_r_Tt_3_-- ,T'_6m_0"j_-_130_ oo_:-_85T,_roo--.lo_-r37m_ __l_l _ -.
R[_os-.93es_z_5 o_ .11510_a o] -.lo_e_t7 o2 .a_421038-03 -.z1_6_9_-0_ ,s[179761-02 -.32077143 oz -,66_24017 01 ._5z7|7 ol

ire -.3644483z-0; -.91926836 0O -.24135308 03 .sa04eo_ 01 -.6_1195B21 03 -.,;7260125 03 .5"t3L:_676 01 .legL'/175 0Y .6|30"t578 03

KR .3357889To01 .3_6648_Z O0 .911739e3 02 -.32T49]04 ol .2413812_ O_ *[T53_$60 03 -.Z[62_O4E O] -.11151700 O; -.25_|$S40_

LQ(01|,9117B_83 0Z ,1627199Z 03 ._458490_ 07 ,11263179 OS -°$30b0753 06 -.SITrlSID O_ -._771042 0S *&_TOYSgl 06 -.3593_1_ 07

LAI031.24138124 03 -.T6509416 03 -.83060753 06 -.13495184 O6 .1|167_55 08 *6335_071 07 -.|D453_49 05 -.161#8046 0T -.2t0_1726 07

_110_-.21626042 01 o.21371102 O3 -.44T_10_2 05 ,1_181_01 03 -.10453_49 0S -*T3e35430 04 .11733717 04 .320433_0 0_ ._4810632 OS

LO(0_-.25114g_54 0_ -.1580'F_45 05 -._59360"r3 0T *ZBS[3qE8 05 -.21021726 03 -./_;2_9}_33 0T .94_68Z 0_ ,27913_03 07 ,[42(._|211 OI

¢0(05-.167_bST9 03 o. 112|_5B0 05 _,34050930 07 .48244372 0_ -.35361765 06 -.25_D6_16 06 -.567620/T 0S -.6196**S0 01' °.0_941672 07

Y ,l[_B03T2 01 ._6236359 o$

DZ ,_1179768-0Z ._o077712 00

RE -,_6eZ401T 0Z .4B008_71 O3

t0_0_.lZ143414 O5 -.340_0e30 03

Lkl03),_0126955 O3 -.3_617_ O6

_II0_-oZ070_0_0 O3 -.5_T62017 05
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CASE | SPACE TRAJEC'r_I_

EPHEMERIS TAPE IV N|TH MARS VELDC]TIE$. B-0 15

GRE .39060|38 06 J .16234500-02 H -. 57_99999-05 O .7874999g-05 RE .63701650 04 REN .63703010 04

_'_0670_J1_1_ r • _qT_2q _ -_ C .Ba83_Avs Zg OI_E .4|T00_1-02 MU o169_?_00 09

DMN ._9025900 06 _S o13271_44 12 GNV .32_76952 06 GMA ._2977799 05 G_C o37010700 08 GMJ o12671062 Og

_m ._ue_Jz_ ub _uR ._u_t;t_ o_ J_ ._uuouo-u_ HA ¸ .OUQOOUUO O0 OA .OODO00UU UO R_ .341 ro_D O_

ARA .35670000 01 GB .30_24036 O0 HAS .37610000 03 DR1 .00000000 00 GB2 .00000000 DO SC .10200000 09

|NJECTION CONO|T|ONS MOON 235666506353202400000000 J*O." 2638605*9360RTg6 JULY 2911g64 10 27 58.000

GEOCENTRIC XO .15667452 06 YO .63041633 05 Z0 .80776773 04 DXO .14342616 010YO o9725T020 00 DZO .20116|5100

_AKItSI_R _M_ *UOUUQUOU UU 3_ *bUUUUDUO UU IU .#;oTo_u_ _ _HA .LO_09JJJ 03 _HU *_066/Z26 03

DATE OF RUN 1116546 000000 EARTH KS THE CENTRAL BODY FOR iNTEGRATTDN COHELL EQUATIONS OF NOTION

0 DAYS 0 HRS._ 0 MIN* 0.000 SEC. 235666506333202400000000 _.D." 2438605,93608796 .JULY Egg 1966 |0 27 50.0(}0

GEOCE NTR|C EQUATORIAL COORDINATE5

.X *15667452 06 Y .63041632 05 Z .80T76772 04 DX .1_342615 01 OY .97257017 OO DZ .28116150 O0

• L6_uI>L3 0t5 ___1U_)6 _Z V .|T55_T00L P_H .76231923 02 AZ .61612209 02

R _16907513 06 LAY .27383850 01 LDN .27782480 03 VE .120709|| 02 PTE .81207508 01 AZE .270g5862 03

-- x_ -.8_yb_ Y_ _7_tg 09 _s ._686_76 08 DXS -.23516068 02 0Y$ -.16017120 02 026 -.69720238 Ol

XR .38246390 06 YR .27456503 05 ZM -.26012533 05 DXN -.83439830-01 OYN .932301_0 O0 DZR .40985660 OO

_1 *_u_o_u Ub YI ._l_6_U_ U_ ZI--._bULZ_] U_ DXI --*B3439UJR--U_ DYi .932301_0 O0 OZT *40985666 OO

RS *15167738 og VS .29327596 02 AN .38632967 06 VH .10216263 01 RT .38432047 06 VT .!0218263 01

-- b_D *_ r_UL_e O_-- _69_'_TO°_--LU$ . Z_6_66U6 _Z R_3 .128700_2 O_ RAN ._1061312 Dl LON .2600123_ 03

OUT .35000000 02 OT .12000000 03 DR .17051341 Ol SHA .16335721 06 DES .18697176 02 DEN _.30809100 01

-- O_ .oouuuuuu _(_ .2_8_olz_ U_-__CL .110_95_1 Do

_ULN UF P_c"RTER VAS$_6_ _>oe_>uc_ZZU263_3_OOOO J.O.- 2_386_.2164259| JULY 20_196_ 17 11 39.199

SRA*_ ECC .97_01692 O0 D .55279679 05 SLR .t25_9479 05 APO .48103203 06 RCA .63621336 04
C3 -.16330294 01 01 .T0661925 05 TFP .62178801 05 TF -*17271689 02 PER .20002_38 OS

TA .16192552 03 NTA .00000000 O0 E& .71600125 02 N& .18651666 02 C3J -.20370906 01 TFI .00000000 00

ALL VECTDRS REFERENCED TO EARTH EQUATOR PLANE

K _1_'_;_-_ _-_'_--Z .80T76772 O_X .lq342615 01 DY_9_25101T O0 OZ .28116150 O0

IN(; *26107628 02 LAN .16008152 02 APF *20370266 03 NX -.34890606 00 MY ,80607034 O0 NZ .6T7g583| OD

WX °13770L3400 _Y_§_t6LO O0 MZ .81_08221 O0 PX -.t726_30 O0 PY -.60455062 O0 P2 -.10370605 O0

QX .61926356 O0 DY -.65062117 O0 QZ -._3055041 O0 RX ,152S5751 O0 RY .11036590 O0 RZ -.00105058 OD

BX -°619263_9 00 BY ,65O62121 O0 BZ °63055050 O0 TX -.b_622233 O0 TY .18_57220 O0 12 .00000000 O0

OAF -*11269|44 02 RAP .21806070 03

BTD *60620871 05 BRQ -.24T61313 05 8 .55277670 O5 THA .33338222 O3

HELIOCENTRIC _)A_-_

X .g0106291 08 Y -o1|221075 09 _6 6 B D .26950329 02 DY .17050298 02 _ °725318_3 01

R .15192106 09 LAT -.t068838_ 02 LON .30876480 03 V .310T7970 02 PTH -.21990135 OO AZ .758164|1 02

XE _89047_ Y_-_1_273_9 09 ZE -.4860677& 06 DXE .23516060 02 DYE .tbOTTT2B 02 DEE .69720238 01

X_ .90332080 OB YT -.11224633 09 ZT -.48712787 08 OXT .23432628 02 DYT .lTOlOO2g 02 BET °73010705 Ol

LTE -._-8-_ LDE .30870042 03 "LTT -.18680127 02 L01 .3088250_ 03 RST *_520922T 09 VST .2988L706 02

EPS .7_g95022 02 ESP .60570802-01 $EP .10696337 03 EPN .14723360 03 ERP .13773992 02 REP .18002307 02

RP$ .1_777124 03 RSP .5767_939-01 SMP .42170242 02 SEN .IZ3935_10_ EN_ .SS�_Jt169 OE ESN .11992_08 O0

RPN .23110450 06 SPN .72833150 02

S&C .58666g85-_

GCE .10159271 03 GCT .28170321 03 SIP .13734055 03 OPT .02025127 02 SIN .91596235 02 01 .22561061 O0

_P-_16907513 06 VEP .17533770 01 CPE .97484329 02 CPS .76877868 02 02 .16806176 OO 03 .187325_9-02

I DAYS 19 HRS. S RIN. 21.120 SEC. 235666622167202617300001 J*D." 2638607.73147120 JULY 31.1964 05 33 19.120

GE(_ENTR|C EUUATOR|AL COORDINATES

X *29850499 06 Y .17412139 06 Z .639g4134 05 OX .64990202 O0 DY .52820076 O0 OZ .18216679 OO

._u_b_t_ U_ UE_ ._Z_UUU_ Ol KA ._O_U20Z Y .U_71160_ U_ PIH *199_5_1 02 62 ._94060_ 02

R .34836613 06 LAT .72550892 01 LDN .35805618 03 V[ .25085318 O_ PTE .1027g506 01 AZE .270174|3 03

x_ -.V]>>_355_- _ .10_ 09 L_ ;_8_Z31 OH Dx$ -.zZgRLb�O O_ bY3 -_1613L6_& 02 DES -.TZ§50923 O|
XN .3_7042|_ 06 YR .16331779 06 ZN .37879808 05 DXN -.49750343 O0 DYN .01010856 O0 DZR ./_O|_175R O0

-- Xl ._;uq_l_X_ _I_53177_ 0_11 ._/_V_OB U_ OXl -.4_75_ O0 DYT .018188_8 O0 DLI _601817_0 O0

RS .15104656 O_ VS *29338612 02 RN .37730022 06 YN .10304985 01 RT .37730922 06 VT .10386985 01

_U .t_U_U9 01 _LI .J6tyuszy Ob LUb ._Z_OU_ U_ NAb .[_O_r O_ gAR .2612_161 02 L(_ *353926_6 03

OUT _35000000 02 0T .68000000 03 DR .84393963 O0 SHA .3_553736 06 DES .18262076 OE OER °5761893? 01

----_'AC _OOUOUUOO OO bbL" _25q_0_9_ o_ R_L :.Z_03_96 DO I_L *Z_0_9b o0

G_ bUNI_

S_A °25654037 06 ECC .90661000 b0 8 .41841011 0S SLR .602_1528 04 AP0 .50064567 06 RCA .363507_2 04

• w o1_23-_7_ _ C_-.._¢_v _ Ct ._Z_:r6_7_ -_¸ t_ .Z_ZO O6 rF -._3_6_J_ O_ _--.ZI_SZZ_90_

TA o17357379 03 RYA .00000000 00 EA .11127205 03 HA .58596860 02 C3J -.20500?05 0| TFI .43080200 02

INC .31361147 02 LAN .18108795 02 APF .20_66071 03

RX _*__-.49_39772 O0 RL' ,U5390389 OD

DX .582066T6 00 _Y -.6507_910 O0 QZ -.48756080 00

-- -. _.6_'07_925 O0 8Z .487_6901 O0

OAP -.10686331 02 RAP .21587834 O3

BTU *3633606_ O_ _ -.ZOt_6808 O_ B ._1841011 O_

HELI_CEk_IC

X • 8 -.lU9S547_ O9 L -o_TS39ZAZ 08

R ,15109126 Og LAT -.18239035 02 LON .31050646 03

X_ o93_563_ 08 Y_ -.109_86 U9 2_ -.67_a_zJ_ VU

XT ,03803397 O8 YT -.10956356 Og ET -.67545357 OB

LTe _.1826207_ O_ LOE .31065137 03 _TT -.18237476 02

EPS .82563077 02 ESP °13028593 O0 SEP .07306579 02

RPS o14331163_J - _S_- --08911702-02 SRP .3667935_ 02

RPN ,39q09905 05 SPN .81514020 O2

ALL VECTOR5 REFERE_CEO TO E6RTH EgUATOR PLANE

vA .64990272 O0 uY .52RZR�;6 _0 DE ,18216479 DO

RX -.46923670 O0 RY .71115935 OO NZ .50487550 DO

PR -.79673O5O O0 PY -.$7621_[J0 P2 -.t820007S O0

RX .1_766860 00 RY .10666459 OO RZ -.08320836 O0

TX -o50606610 Oa TY .01026325 O0 TZ .O000000O O0

THA .33027_1_ O3

--_(_U_L COORUlNATES

--OX .Z_631_73 02 DY ._TT'Jg_-O_D2_ oT43T25TO 01

V .3019387g 02 PTH -.33166005 00 A2 .T5081514 02

DX_ °2298169D 02 UY_ .1673|6_b O2 _Z_ .T2_0923 01

OXT .2248A106 02 DYT .17569B35 02 DET .7656g098 01

LOT .3tosg580 O3 RSY .1519233_ 09 VST o2gs3z35_ 02

EPR .t3612_B6 03 ENP .41510751 02 NEP .63663T_60i

SEN *L016709_ 03 EM$ oTSIR9705 _.139T0736 O0

SAC *566000LZ-10

GCE °10059605 03 GCT .28083808 03 STP °14002134 03 CPT .94021776 02 SIN .91531491 02 01 .13047323 01

REP .34836615 06 VEP .65711604 00 CPE .98350Z6_ 02 CPS .77055066 02 D2 o10732507 01 03 .76105481-01

! DAYS lg HR$.-_ RIN. 21o1200_C. 23566662216720_[ 0 001 J. .- 26 _T.731_7120 JULY_ 33 lg*|20

CHANGE OF PHASE OCCURS _T THIS 901rAT EARTH rS THE'CENTRAL OUOY FOR _NYEGRAT[ON CO, ELL EQUATIONS GF NOtION

Z DAYS 2 HRS. 57 MIN. 50.728 $EC. 235666640027202135]31663 J.D.- 2638608.05959175 JULY 31.196_ 13 25 60.728
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CASE i SPACE TRAJECTORIES

-- GEQCE_TRIC EQUATORIAL COORDINATES

• o3ZOZ_L3U U6 Y -_-rlTTT_gO 06 Z °48627604 05 DX °20220714_ ;_3_ZS'_J_lT DZ o2801029! O0

R °3T441702 86 DEC .7462412T 8| RA o303735|T OZ V .208T6244 01 PTH .T|0750]g 02 AZ .27199560 03

R5 -.942G6473 OB Y$ .|0925204 09 Z5 .473768Z6 _8 OX5 -.12881651 O2 DY5 -ol&BAgTO0 02 DZS -°73O62334 81

_ °31_Z6_4 06 TM °IBI_BAJ_ ObI-TR_TS_ D_M -.56837355_)-r..F _ _7_00_52! O_ _ .392_8635 O0
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APPENDIX G

ODP format description

Block No. references are to Appendixes E and F. All
units are in kilometers and seconds unless otherwise

specified.

Block No. 1

Block No. 2

Block No. 3

Block No. 4

Block No. 5

Block No. 6

Block No. 7

Block No. 8

Block No. 9

Block No. l0

Control card input.

Input eovariance matrix of estimated

parameters from postmaneuver data a

priority.

Inverse of B lock No. 2

Trajectory based on injection conditions

from previous iteration. Its format is

explained in Appendix D.

The normal equation coefficients com-

bined with the a priori matrix at injec-

tion epoch.

Correlation matrix based on Block No.

5

Solution vector and statistics of esti-

mated parameters from last iteration (see

next page for explanation of format).

Covarianee matrix of estimated param-

eters, at injection epoch, from last
iteration.

Correlation matrix of estimated param-

eters, at injection epoch, from last
iteration.

Residual listings and data statistics for

the tracking stations. First the residuals

will be listed and then followed by the
statistics.

BLOCK 8

The above sequence is repeated until the orbit con-

verges. In the last iteration a trajectory based on the

converged estimated parameters is run out to lunar

encounter. See Appendix D for explanation of trajectory
format,

Following the trajectory printout is the U matrix which

maps the eovarianee matrix at injection to encounter.

Immediately below the U matrix is the covariance matrix

on the estimated parameters at impact or closest approach

epoch. This is formed by mapping the covariance matrix

at injection to impact in double precision.

There are three blocks following the covariance
matrix. The first block is a covariance matrix N

formed by mapping the upper 6 X 6 matrix of the co-

variance of impact into a new coordinate system (explained

in Appendix A of this Report) (,r_r" is in hr2). The second
block is simply the correlation matrix of the first block

covariance matrix, The third block is a mapping matrix

which maps injection components into the B.T, B.R,

etc. system.

B

B'RO =

B • TO =

B" RT =

The vector measured from the center of the

Moon perpendicular to the incoming asymp-

tote (in kilometers).

The B vector dotted on the R axis in km (T

axis in the Moon's orbital plane).

The B vector dotted on the T axis in km (T

axis in the Moon's orbital plane).

The B vector dotted on the R axis in km (T

axis in the equatorial plane of the Moon).

RESIDUAL LISTING FORMAT

Frequency XXXX.X Last digits in transmitter, frequency 2966 XXXX.X in eps

GMT

XX XX XX

hr min see

TC Q CC3

X X .XXXXXXXX XX .XXX XX

Doppler Trans- Two-way Associated

count mitting doppler (CC3) weight

time station value in cps in

in sec (floating point floating

number) point

.XXXX 16

Residual

(observed
minus

calculated)

in cps

l_Residuals followed by an asterisk ( * ) have been deleted from fit.
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B "IT = The B vector dotted on the T axis in km T axis

in the equatorial plane of the Moon).

TL = Linearized time of flight in hours.

SMAA = The largest eigenvalue of the upper 2 X 2 of

the N matrix (commonly called the semimajor

axis of a 40% dispersion ellipse in the B plane).

SMIA = The semiminor axis of the dispersion ellipse or

the other eigenvalue of the upper 2 X 2.

THETA = The orientation angle of the semimajor axis of

the dispersion ellipse measured counterclock-
wise from the T axis.

DEL T = Uncertainty in the time of flight in sec.

DEL B = (N_I + N,_) _ where N's are from the first
block of this sheet.

DEL S = V_ (DEL T) The position uncertainty in the

direction of the incoming asymptote. Where

V_ = hyperbolic excess velocity in km/sec.

TF = Orbital time of flight, in hours from injection

epoch to impact or closest approach.

The block following the 13 plane parameters is formed

by rotating the tapper 3 X 3 of the covariance matrix N

(target orbital plane) into the target equatorial plane.
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